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better tissue structure—optimal growth 
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formula fora Daily Allowance 
10-Ib. infant ‘or 
10-Ib. infant 


a protein margin of safety...plus 


1, All the natural nutrients of whole milk. 


2, Natural butterfat retained; no animal or vegetable 
fats substituted; perfectly homogenized. 


3. Twice as much vitamin Be¢ as breast milk. 


. Added Dextri-Maltose® permits gradual, spaced 
absorption; spares protein and helps metabolize fat. 


. Caloric distribution based on authoritative 
recommendations. 


Curd tension practically zero, for exceptional 
digestibility. 


. Good height-weight curves, firm tissue structure, 
excellent blood pictures. 


. Stools normally soft, light-colored, without 
offensive odor. 


Notable absence of undue hunger, regurgitation. 


- Both Liquid Lactum® and Powdered Lactum offer 
the maximum in convenience. They mix easily 
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among various supposedly hypo- 
allergenic soybean alternatives to milk 
recently tested on passively sensitized 
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(Liquid or Powdered) proved to be 
reliably hypoallergenic.' 


This valuable protection against 
recurrence of allergic symptoms? far 
outweighs any minor change in color 
or texture which may result. 
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Start with 1:3 dilution, increase gradually to 
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infant foods are 0¢ “all alike” 


is the only infant formula 
made exclusively 
from Grade A Milk* 


Designed especially for pediatric 
use, Varamel is unique in its field 
and should not be confused * 


Wisconsin 
with ordinary evaporated milks. SS, 


First—Varamel is made from 
Grade A Milk*, thus assuring a 
high quality, clean milk from the 
source of supply to the infant. 


Second -—Varamel is fortified 
with sufficient pure synthetic 
vitamins to provide the daily 
recommended allowance of all 
known essential vitamins. 


Third—The butter fat is re- 
placed by vegetable and animal 
fats which are particularly weil- 
tolerated and utilized by the 


infant. 


Fourth —Iron is added to sup- 
ply 7.5 milligrams per quart of 


formula. 


Fifth —No sugar has been add- 
ed, so that Varamel is equally 
as flexible as either whole or 
ordinary evaporated milk. 


THE BAKER LABORATORIES, INC., Cleveland 3, Ohio 
Milk Products Exclusively for Infant Feeding 
Plant: East Troy, Wisconsin 
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to reduce complications 


in the first year of life 
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" Linoleic and other unsaturated fatty acids 
believed to play an important role in the pre- 
vention and therapy of infantile eczema!‘ are 
present in Similac, in amounts at least equal to 
those reported for breast milk. 


* Similac, in recommended quantities, provides 
protein closely approximating the physiologic 
level supplied by breast milk.° The fluidity of 
Similac protein, comparable to that of breast 
milk protein, assures rapid and complete diges- 
tion.’ There is thus virtually no likelihood that 
products of incomplete digestion will be ab- 
sorbed to cause an allergic eczematous reac- 
tion. In contrast, customary cow’s milk mix- 
tures are believed to deliver excessive amounts 
of protein, some of which cannot be completely 
digested and may be absorbed to cause a vas- 
cular reaction in the upper corium.® 


there is no closer equivalent to the milk of 
healthy, well-nourished mothers 


SuppLieD: as Powder in tins of 1 lb., with meas- 
uring cup; as Liquid in tins of 13 fl. oz. 


1. Editorial: J.A.M.A. 134:606 (June 14) 1947, 2. Hansen, A, E., 
and Burr, G. O.: J.A.M.A, 132:855 (Dec. 7) 1946. 3. Hansen, 
A, E.; Knott, E, M.: Wiese, H. F.; Shaperman, E., and McQuar- 
rie, I.: Am. J, Dis, Child, 73:1 (Jan.) 1947. 4. Hansen, A. E.: In, 
Vitamin Bg in Human Nutrition, Report of the Tenth M & R 
Pediatric Research Conference, Columbus, M & R Laboratories, 
1954, p. 51. 5S. National Research Council: Maternal Nutrition and 
Child Health, Bull. 123 (Nov.) 1950. 6. Meyer, H. F,: Essentials 
of Infant Feeding for Physicians, Springfield, Illinois, Charles C. 
Thomas, 1952, p. 44. 7. Martin, C. W.: New York State J, Med. 
32:4012 (Sept.) 1932. 8. Stoesser, A. V., and Nelson, L. S.: Jour- 
nal Lancet 73:487 (Dec.) 1953. 
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STRESS FORTIFY 


THE ACUTELY ILL PATIENT 


as Terramycin,®* Tetracyn® or penicillin rapidly controls infections due 
to susceptible organisms. Other measures contributing to shorter illness 
and faster recovery include stress fortification of the patient with therapeutic 
amounts of the B-complex, C and K vitamins, recommended by the National 


Research Council for routine use during the stress of severe infection or injury. 


*BRAND OF OXYTETRACYCLINE 
TBRAND OF TETRACYCLINE 


> 
*fizer PFIZER LABORATORIES, Brooklyn 6, N. Y. 
Division, Chas. Pfizer & Co., Inc. 


P= institution of therapy with such well-tolerated and effective agents 
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More and more physicians* find citrus preferable to synthetic ascorbic acid 
whenever supplementary vitamin C is indicated, since it promotes efficient and 
complete ascorbic acid utilization. For therapy (except in massive doses) or 
prophylaxis, citrus fruit or juice supplies vitamin C in a most readily utilized 
form ... concomitantly providing vitamin A, important B complex factors 
(including inositol), essential minerals, amino acids, and protopectin. 


* Chick, H.: Nutrition 7:59, 1953; Cotereau, H. et al.: Nature 161:557, 1948. 
Jolliffe, N. et al.: Clinical Nutrition; Hoeber, New York, 1950; pp. 586-601. 
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Tue many advantages of enriched 
bread in special diets are all too seldom 
recognized or appreciated. Hence, the 
physical, physiologic, nutritional, 
and dietetic values of enriched bread 
warrant detailed enumeration. 


The open, soft texture of enriched 
bread enables its easy mastication, 
its ready absorption of digestive 
juices, and its prompt and thorough 
digestion. Reflexly, its appetizing eat- 
ing qualities enhance the digestive 
processes. Since bread is free from 
coarse or harsh vegetable fiber, it 
proves nonirritating mechanically to 
the gastric and intestinal mucosa. In 
metabolism its minerals are neutral. 


Enriched bread contains less than 
0.2 per cent fibrous material, yielding 
insignificant amounts of indigestible 
residue. It contains only 3 per cent of 
fat, negligible amounts of purines, no 
cholesterol, and does not interfere 
with the digestive or absorptive proc- 
esses. It contributes to a desirable 
texture of the food mass throughout 
the intestine. The contained nutrients 
are absorbed gradually. 


Nutritionally, enriched bread sup- 
plies valuable amounts of biologically 


valuable protein, 8.5 per cent; easily 
digestible carbohydrate, essentially 
starch and dextrins, 52 per cent; and 
minerals, 1.8 per cent. Enriched 
bread provides notable amounts of 
vitamins and minerals: each 100 grams 
supplies on the average 0.24 mg. of 
thiamine, 0.15 mg. of riboflavin, 2.2 
mg. of niacin, 88 mg. of calcium, 92 
mg. of phosphorus, and 2.6 mg. of 
iron. Also it provides 275 calories of 
nutrient energy per 100 grams. 


Enriched bread, in either fresh or 
toasted form, contributes to the eat- 
ing pleasure of many other nutritious 
foods. Its neutral flavor permits it to 
blend well with other foods. 


For these reasons, enriched bread 
enjoys a prominent place in a great 
variety of special diets—soft, low 
residue, low purine or 
cholesterol diets, 
general hospital | 
diets, as well as diets 
low or high in carbo- | 
hydrates, in pro- ~ 
teins, or in calories. 


@, The Seal of Acceptance denotes that the 
| nutritional statements made in this adver- 


AMERICAN BAKERS ASSOCIATION 


20 NORTH WACKER DRIVE ¢ CHICAGO 6, ILLINOIS 
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Foods and Nutrition of the American 
Medical Association. 


A good milk to travel on... 


and it’s available everywhere 


You can help young parents enjoy a more relaxing vaca- 
tion... without the anxiety of hunting for baby’s milk. 
Recommend Pet Evaporated Milk . . . it’s easy to find 
in grocery stores anywhere. And whenever and wher- 
ever it’s obtained, Pet Milk is a/ways uniform in com- 


position and quality ...a milk you can really depend on. 


Favored Form of Milk 
For Infant Formula 


PET MILK COMPANY, ARCADE BUILDING, ST. LOUIS 1, MISSOURI 
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Hemodialysis oO 


F. M. MATEER, M.D. 

L. GREENMAN, M.D. 

and 

T. S$. DANOWSKI, M.D., Pittsburgh 


Vividialysis has proved itself useful in 
adults with renal disorders in which the 
fluid disturbances of uremia threaten life 
before reparative processes can restore kidney 
function. Two methods of dialysis have been 
employed: (1) lavage of a membrane within 
the body, either the peritoneum or an isolated 
loop of bowel, by dialyzing fluid,* and (2) 
extracorporeal hemodialysis in an artificial 
kidney using cellophane to separate the pa- 
tient’s blood from the lavage fluid.t Although 
the number of such dialyses performed in 
adult subjects can now be counted in hun- 
dreds,t the use of either method in therapy 
of children with far-advanced renal failure 
has been relatively infrequent. Peritoneal 
lavage in three uremic children was described 
by Swan, in 1949.** However, due to various 
difficulties reported, such as occlusion of the 
siphon apparatus, loss of body protein, in- 
ability to regulate transfers of water and of 
electrolytes, and the danger of infection, we 
have turned to the artificial kidney in the 
treatment of certain types of renal failure in 
children. 

The original description of extracorporeal 
hemodialysis was made by Abel, in 1913.4 


Established Investigator of the American Heart 
Association (Dr. Mateer). 

From the Children’s Hospital, Pittsburgh, and 
the Department of Research Medicine, University 
of Pittsburgh School of Medicine. 

Aided by a grant from the American Heart 
Association and the Committee on Research of the 
Council on Pharmacy and Chemistry of the Ameri- 
can Medical Association. 

* References 1-3. 

+ References 4-8. 

t References 9-13. 


the Child 


Wider application of this technique in therapy 
of uremia awaited the development of satis- 
factory anticoagulants and an apparatus 
suitable for continuous dialysis. Up to the 
present time modifications of the Kolff,’ 
Alwall,’ and Skeggs-Leonards designs of 
artificial kidney have been most used, al- 
though a number of other types have been 
proposed.§ Though the clearest indication 
for hemodialysis is acute renal failure with 
imminent jeopardy of life, the artificial kid- 
ney may also have a role in the therapy of 
chronic renal disease, particularly in the pres- 
ence of associated remediable illness or in 
an exacerbation or aggravation of the basic 
disorder.*® Other uses of dialysis have in- 
cluded therapy of drug intoxications, par- 
ticularly salicylate, barbiturate, and bromide 
poisoning. || 

In this paper examples of hemodialysis in 
therapy of the reversible and the terminal 
types of renal failure, acute and chronic, are 
presented. Of the five children dialyzed a 
total of eight times, one, D. K., showed com- 
plete recovery of renal function after acute 
tubular necrosis; another, B. C., is in remis- 
sion from what appeared to be the terminal 
phase of chronic glomerulonephritis com- 
plicated by lower urinary tract infection. 
Both of these patients are living seven months 
after dialysis. A third patient, F. K., was 
dialyzed three times with definite though 
transient improvement, but died and was 
found to have bilateral renal cortex necrosis 
at autopsy. Of the remaining two patients, 
one, R. C., was ill with chronic glomerulo- 
nephritis, and the other, M. M., had ven- 
tricular septal defect, acute and chronic 
glomerulonephritis, and periarteritis nodosa. 
Hemodialysis was effective in reversing the 
fluid and electrolyte disturbances of uremia 


§ References 16-18. 
|| References 20-22. 
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Fig. 1—Diagrammatic representation of the arti- 
ficial kidney used in these studies. The dialyzing 
membrane consists of 50 ft. (15.2 m.) of Cellophane 
tubing flattened between cylinders of perforated 
stainless steel. 


in both these patients, but death ensued from 
cardiac arrest in M. M. during dialysis, in 
R. C. the following day. 


METHOD 


In all instances an artificial kidney of a modified 
Alwall type constructed by the Westinghouse 
Company has been used. This machine consists of 
three Stainless Steel screens which hold a flattened 
50 ft. (15.2 m.) length of 1% in. (2.9 cm.) Cello- 
phane tubing in a 32 liter bath which is thermostati- 


| References 8 and 23. 


cally controlled. Heparinized blood (3-5 mg. hep- 
arin per kilogram body weight intravenously) from 
the patient’s radial artery flows through connections 
of nonwetting plastic tubing to a roller pump, 
through the Cellophane tubing, again through the 
pump, and back to the patient’s saphenous vein by 
way of a bubble trap and clot catcher, as shown in 
Figure 1. The cannulae are prepared from deplasti- 
cized tubing. Before connection to the patient, the 
kidney with its connecting tubing is washed and 
then boiled for a three-hour period. The apparatus 
is then drained and a dialyzing bath of the following 
composition added: sodium 142 mEq/liter, calcium 
7 mg/100 ml., chloride 107 mEq/liter, bicarbonate 
37 mEq/liter, glucose 255 mg/100 ml., and, when 
indicated, potassium 4 mEgq/liter. This solution is 
prepared by addition of 120 gm. sodium chloride, 
60 gm. sodium bicarbonate, and 50 gm. glucose to 
a 5 gal. (3.8 liters) carboy of tap water. Carbon 
dioxide is then bubbled through this solution for 
five minutes and 4 gm. of calcium chloride in solu- 
tion is added. If potassium is needed, a solution of 
potassium chloride containing 80 mEq. is added. 
The connecting tubing and the dialyzer are filled 
with heparinized bank blood of appropriate type 
before connection to the patient. At intervals of 
approximately 200 minutes the bath is drained and 
replaced with fresh dialyzing fluid. Samples of 
blood, dialyzing fluid, and urine (if any can be 
obtained) are taken at the beginning of dialysis and 
at each subsequent bath change. Blood analyses for 
N. P. N. and glucose; serum analyses for sodium, 
potassium, calcium, bicarbonate, chloride, phos- 
phorus, total protein, albumin, and globulin, as well 
as bath analyses for sodium, potassium, calcium, 
phosphorus, chloride, and N. P. N. are performed 
by the methods previously reported from this labor- 
atory.24 Vital signs are recorded every 5 minutes at 
the beginning of dialysis, subsequently every 15 
minutes. Heparin (10-25 mg.) is given at intervals 
of two to three hours in the course of dialysis, and 
an antibiotic (usually oxytetracycline, 500 mg.) is 
injected into the tubing leading to the kidney after 
each bath change. At the conclusion of dialysis the 


TaBLe 1—Removal or Addition of Electrolyte and Nonprotein Nitrogen in the Course of Dialysis 


No. 
Bath 
Changes Gm. 
4 —37.8 
4 —21.5 


Duration, 
mEq. Gm. Min. 


—256 793 
—224 d 783 


N. P.N., K Na, P, 


mEq 
+10 
+32 


Patient 


—16.3t 
—26.6 
—24.4 
—9.0 
—32.0 


—38t 
—19 
—26 
—42 


+160t 
—448 


* Data from 3d bath unavailable. 
+ Calculated from changes of blood N. P.N. 
? Data from Ist bath unavailable. 
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HEMODIALYSIS OF THE UREMIC CHILD 


cannulae are removed, and protamine sulfate is 
given intravenously in amounts adequate to neu- 
tralize the remaining heparin. Table 1 summarizes 
the duration of dialysis in these patients. 


RESULTS 
I. Errects oF HEMODIALYSIS— 
GENERAL COMMENTS 

All patients were either stuporous or con- 
fused, and overbreathing was present in three 
of the five, R. C., B. C., and F. K., prior to 
hemodialysis. In addition, R. C. had de- 
veloped pulmonary edema, and convulsions 
had appeared in F. K. and B. C. 

During dialysis, which lasted from 109 
to 793 minutes, the patients became more 
alert. Temperature, pulse, and blood pres- 
sure changed little in this period. Minor 
fluctuations in blood pressure in the third 
dialysis of F. K. were readily corrected by 
addition of blood from the reservoir. Respira- 
tion in those patients who were overbreath- 
ing, R. C., B. C., and F. K., became normal. 
Pulmonary edema in R. C. diminished. Urine 
flow, which was present only in R. C. and 
B. C. prior to application of the artificial 
kidney, continued during dialysis. Increased 
amounts of sedation were needed to control 
the convulsive seizures in F. K. during dialy- 


# 


sis. Only one complication attended the use 
of the artificial kidney in these eight dialyses: 
swelling of the hand distal to the site of ar- 
terial cannulation occurred in D. K. subse- 
quent to dialysis, but later subsided. 


II. CrintcaL Course Prior To, DURING, AND 
FoL_LowinG DIALysIs 


Patient D. K. (Fig. 2).—Acute tubular necrosis 
with anuria of five days’ duration; recovered. 

This 11%-year-old child, previously well, was 
admitted 13 days earlier to another hospital follow- 
ing onset of bloody diarrhea, vomiting, and ab- 
dominal pain. Diarrhea subsided concomitantly with 
antibiotic and succinylsulfathiazole (Sulfasuxidine), 
but facial edema, albuminuria, oliguria, and pro- 
found anemia occurred on the 12th day. Retrograde 
pyelograms were negative. During the first 48 hours 
in Children’s Hospital the urinary output totalled 
107 ml., and the patient was dialyzed one day later. 

Although urine output increased gradually to 
1800 ml. on the fifth day after dialysis, nausea, 
vomiting, and lethargy occurred with azotemia, 
acidosis, and hyperpotassemia before the polyuric 
phase of recovery from her renal tubule necrosis 
became well established. The urine output increased 
to 6200 ml. on the 10th postdialysis day. Five days 
later there was a return to normal urine volume. 
At the time of discharge from the hospital, N. P. N., 
urinalysis, and P. S. P. excretion were normal, 
although low serum bicarbonate persisted. The 
patient is now entirely well seven months post- 
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Fig. 2.—Recovery from acute tubular necrosis subsequent to dialysis (D. K.). 
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B.C. 


Fig. 3—Amelioration of uremic syndrome by hemodialysis in chronic glomerv.. nephritis with 


superimposed urinary tract infection (B. C.). 


dialysis, though 1+ albuminuria is present. This 
is presumably a residuum of the acute tubular 
necrosis. 

Patient B. C. (Fig. 3).—Chronic glomerulo- 
nephritis with progressive acidosis, pulmonary 
edema, and convulsions despite daily urine output 
of 500-1500 ml.; improved. 

This 15-year-old white boy had a history of peri- 
orbital edema followed by anasarca three and one- 
fourth years prior to dialysis. Albuminuria, hema- 
turia, and hypertension were present at that time. 
The edema responded to corticotropin (ACTH), 
cation exchange resins, and polyvinyl pyrrolidone, 
though albuminuria, hypoproteinemia, and hyper- 
cholesteremia persisted. Two-years prior to dialysis, 
an azotemia with N. P. N:-of 97 mg. per 100 cc. and 
anemia were present. One year later a diagnosis of 
Legg-Perthes disease was made. An episode. of 
vomiting and diarrhea precipitated his readmission 
two weeks prior to dialysis. In the hospital the 
azotemia proved progressive, acidosis, vomititig, 
pulmonary edema, convulsions supervened, and the 
patient was therefore dialyzed. 

In this patient vividialysis produced a greater 
clinical improvement than would be suggested by the 
changes noted in blood and serum constituents. Con- 
vulsions of increasing frequency, which had not been 
controlled by calcium therapy, did not recur after 
dialysis. Nausea was diminished, and oral intake 
again became adequate. These changes were main- 


tained despite increase of N. P. N. to the admission 


value six days after dialysis. The extreme acidosis, 
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however, did not recur. Pyuria gradually diminished 
with additional antibiotics. Since discharge from 
the hospital, improvement in the urinary tract infec- 
tion has occurred, and the patient has remained 
ambulant. 


Patient F. K. (Fig. 4).—Bilateral cortex ne- 
crosis with anuria, coma, and convulsions; died. 

In this 7-year-old boy an eight-day history of 
severe gastroenteritis with vomiting, bloody diar- 
rhea, and inadequate intake was obtained at entry 
to Children’s Hospital. He had developed convul- 
sions, “Hematuria, and progressive oliguria culmi- 
nating in anuria one day prior to transfer. At 
admission the patient was in circulatory collapse, 
convulsing, and cyanotic. Pyleography was negative. 
Anuria persisted, and the patient was dialyzed on 
the fifth day of anuria because of hyperkalemia and 
hyponatremia and again on the eighth and twelfth 
days. 

The correction of overbreathing in patient F. K. 
was thedonly clinical change of note. Convulsions 
unrelieved by calcium medication persisted. A con- 
tinuous progression of bleeding fromthe bowel and 
from the ‘nose occurred. 

Autopsy Diagnosis.—Cortical necrosis of kidneys ; 
multiple acute duodenal ulcers; hemorrhage from 
duodenal ulcers; perforated duodenal ‘ulcer; gen- 
eralized petechial hemorrhages ; central necrosis of 
liver; fatty metamorphosis of liver; hydrothorax, 
hydropericardium and hydroperitoneum; cerebral 
edema: acute bronchitis. (It was: the opinion of the 
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Fig. 4.—Repetitive dialysis in a patient with bilateral renal cortex necrosis (F. kK.) and 
the early phase of dialysis in a patient with potassium intoxication (M. M.). 
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; Fig. 5.—Electrocardiographic. changes of potassium intoxication (M. M.). Progression from 
I first degree heart block (P-R 0.28 sec.) with widened ventricular complex (QRS 0.12 sec.) to 
complete distortion of the ventricular complex with absent P waves is noted. Sinus mechanism 
was quickly restored by dialysis. The depressed ST segments presumably represent digitalis effect. 
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pathologist that death was from renal cortex 
necrosis and shock. It was suggested that the etiol- 
ogical background for the cortical necrosis of 
kidneys was probably the severe protracted gastro- 
enteritis with dehydration that was described clini- 
cally.) 

Patient M. M. (Fig. 4).—Ventricular septal 
defect, questionable acute and chronic glomerulo- 
nephritis, periarteritis nodosa with anuria and 
potassium intoxication; died. 

A diagnosis of interventricular septal defect had 
been made in this 7-year-old girl at 1 year of age. 
Three months prior to admission, fever, changing 
cardiac murmurs, cardiac enlargement, hepatome- 
galy, petechiae, and anemia were noted. After digi- 
talization and antibiotic therapy, improvement oc- 
curred. Seven days before transfer to Children’s 
Hospital, facial edema, vomiting, hypertension, 
hematuria, and oliguria developed. Following pro- 
gressive hyponatremia and hyperkalemia, the patient 
was admitted for dialysis. 

The striking improvement in the course of a 
relatively short period of dialysis is demonstrated 
by the electrocardiographic changes presented in 
Figure 5. Shortly after slow infusion of 10,000,000 
units of penicillin into the tubing from the dialyzer 
to the patient, cardiac arrest occurred. Resuscitation 
was not successful. 

Autopsy Diagnosis.—Periarteritis nodosa in lungs, 
gastrointestinal tract, spleen, and kidneys; acute 
glomerulonephritis superimposed upon chronic glo- 
merulonephritis ; congenital heart disease with inter- 


JOURNAL OF DISEASES OF CHILDREN 


ventricular septal defect and “jet” lesion of right 
auricular endocardium; hypertrophy and dilatation 
of left ventricle; acute bronchopneumonia, right 
upper and lower lobes; chronic pleuritis, bilateral. 
(The clinical impression of subacute bacterial endo- 
carditis was not proved by postmortem examination. 
The lesion in the kidneys was unusual, however, 
presenting a few partially damaged glomeruli not 
unlike those seen in focal embolic glomerulo- 
nephritis. The other renal changes were severe.) 

Patient, R. C. (Fig. 6)—Chronic glomerulo- 
nephritis with pulmonary edema, anasarca, pro- 
gressive acidosis, despite daily urine volume of 
300-1200 ml.; died. 

This 13-year-old boy with a history of retarded 
growth, with genu valgum treated by casts and 
braces, undescended testes which descended follow- 
ing A. P. L. therapy, and a twin sibling who died 
with uremia, developed hypertension (182/120), 
trace albuminuria, and anemia. This was believed to 
be chronic glomerulonephritis with renal rickets. 
Renal failure progresed following admission to 
Children’s Hospital, and the patient was therefore 
dialyzed. 

Although this patient benefitted as much from 
dialysis immediately as B. C., death occurred the 
following day possibly due to increased digitalis 
effect after dialysis in conjunction with calcium 
therapy. 

Autopsy Diagnosis.—Chronic glomerulonephritis ; 
acute serofibrinous pleurisy; acute mucopurulent 
bronchitis; severe fatty metamorphosis of liver. 
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Fig. 6.—Correction of electrolyte abnormalities in chronic renal failure (R. C.). 
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(The autopsy was, by the conditions expressed in 
the permit, limited to examination of the organs 
through a 5 in. (12.7 cm.) abdominal incision with 
removal of both kidneys but only blocks of other 
organs.) 


III]. BrocHemIcAL Errects or DIALysIs 


A. External Balances and Changes in 
Serum.—The usual azotemia, metabolic aci- 
dosis, hyperphosphatemia, and hypocalcemia 
characteristic of far-advanced renal failure 
were present prior to each of the eight 
dialyses (Figs. 2, 3, 4, and 6). Hyperkalemia 
with marked ECG changes had developed 
only in patient M. M. (Fig. 5). Hyponatre- 
mia was present in all five children prior to 
the initial dialysis, but sodium values were 
normal before the second and third dialysis in 
F. K. Hemodialyses removed nonprotein 
nitrogen in all patients and restered electro- 
lyte concentrations toward or to normal. The 
net external balances of these constituents 
are listed in Table 1, while the changes in 
blood and serum concentrations of each pa- 
tient are summarized in Figures 2 to 6. 
Blood nonprotein nitrogen concentrations 
(mg/100 ml.) fell from 276 to 89 in R. C., 
172 to 75 in B.C., 200 to 103 in D. K., 202 
to 144 in M. M., and 180 to 88, 284 to 105, 
and 304 to 155 in the three dialyses of F. K. 

This represented removal of from 9.0 to 
37.8 gm. of nitrogen in the bath in the course 
of a single dialysis (Table 1). 

Serum bicarbonate increased in all in- 
stances. Abnormally low levels of serum 
sodium were found to have been restored 
to normal in each patient dialyzed eight hours 
or more; at the end of the second dialysis of 
F. K. serum sodium exceeded normal values. 
Analysis of the bath showed removal of 
sodium from this patient despite the ob- 
served rise in sodium concentration. 

Chloride concentration in serum increased, 
although transfers from bath to patient were 
variable. 

A striking fall in serum potassium concen- 
tration occurred rapidly in M. M., with con- 
comitant change in the clinical and electro- 
cardiographic manifestations ** of potassium 
intoxication (Fig. 5). In the other patients 
potassium values decreased in all instances 
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except in patient D. K., where the history 
of diarrhea and normal initial serum potas- 
sium concentration prompted inclusion of 
potassium in all baths. In B. C. and in the 
second and third dialyses of F. K. and R. C., 
potassium was omitted in the first period 
but subsequently included. The largest 
amounts of potassium removed (42 mEq., 
Table 1) were in M. M. and the first dialysis 
of F. K. (38 mEq.), where potassium was 
omitted from all dialysis fluid. 

Serum calcium concentrations increased in 
all patients, with concomitant movement of 
calcium from the bath to the patient as shown 
in Table 1. 

The serum inorganic phosphorous levels 
fell in all instances. The amount of inorganic 
phosphate removed varied from 0.35 to 
1.0 gm. (Table 1). 

B. Changes in Extracellular Water and 
Internal Transfers of Na and K.—Calcula- 
tions based on the chloride balance and the 
changes in the concentrations of serum 
chloride indicate that of the dialyses lasting 
eight hours or longer, extracellular water 
was lost in each instance in volumes ranging 
from 0.5 to 1.5 liters. M. M. showed a net 
gain of 1.3 liters during 109 minutes of 
dialysis. Sodium was generally removed from 
cells as well as from the extracellular fluid 
(Table 2) although serum sodium concen- 
trations increased. Cumulative balances in 
extracellular fluid ranged from —54 to —144 
in Patients R. C., D. K., and F. K. (Nos. 
1, 2, and 3). In patient B. C. a positive 
balance of 51 mEq. was observed. Amounts 
of sodium removed from cells were either 
of the same order of magnitude as the extra- 
cellular losses or larger, ranging from —80 
to —387. The external exchanges calculated 
from bath analyses given in Table 1 reflect 
these losses, as estimated from the above 
transfers, within the analytic errors. 

When potassium was omitted from the 
bath, all patients lost this electrolyte either 
from extracellular fluid or from cells, or 
both. (First periods in patients B. C., F. K. 
[ Nos. 1, 2, and 3], and M. M.). When potas- 
sium was included, this ion was usually re- 
tained within cells. It should be noted that 
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TABLE 2.—Changes in Extracellular Water and the Internal Transfers of 
Sodium and Potassium During Hemodialysis 


Min. from 


Patient Start 


ECW., 
L. 


the negative balances of cell sodium were 
usually much greater than the positive bal- 
ances of cell potassium. 


COMMENT 


Our experience with these patients in- 
dicates that hemodialysis is a feasible and 
safe procedure in pediatric practice. Its bene- 
ficial effects probably saved the life of one 
child with acute renal failure and prolonged 
the survival of another with chronic nephritis 
with reversible aggravation of renal failure. 
In the other forms of terminal renal failure, 
as in the patients with chronic nephritis, 
cortical necrosis, or periarteritis, it provided 
only transient relief from the fluid disturb- 
ances of uremia. On the basis of our experi- 
ence in 47 dialyses of adults # and children, 
three types of uremic patients constitute the 


# Mateer, F. M., and Danowski, T. S.: Un- 


published data. 
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group which we feel to be suitable for dialy- 
sis: (1) those with acute tubular necrosis, 
(2) chronic renal failure with a potentially 
reversible phase, and, (3) terminal renal 
failure. 

It is quite clear that in patients who are 
anuric as the result of acute tubular damage 
after ingestion of nephrotoxic substances, 
transfusion reaction, crush injury, prolonged 
hypotension, or severe electrolyte depletion 
the possibility of tubular regeneration in a 
period of days is good. If such a patient can 
be relieved of the chemical imbalances of 
uremia by dialysis, additional time for renal 
recovery can result. Recovery of patients 
with acute lesions after they have become 
moribund as a result of the uremic state is 
jeopardized, even though dialysis may restore 
serum constituents to normal and the patient 
may clinically improve. Accordingly, dialysis 
is undertaken in acute lesions on the fifth 


ANa AK 
ECW., Cells, ECW., Cells, 
mEq. mEq. = mEq. 
4-135 5.5 +228 —13.6 +23.6 
i 2 135-344 6.9 +197 —261 + 9.6 — 9.6 
344-542 6.9 + 27 -- 91 + 4.2 —12 
a4 542-793 6.6 — 36 — 28 + 0.4 + 2.6 : 
4-200 6.3 — 38 —12.6 +22.6 
2 200-400 8.0 +262 —267 + 63 — 03 i 
400-600 6.9 —217 +185 —13 +11.3 
600-783 64 + 4 — 4 —14 +74 
5.5 
oe 200-402 4.5 — 4 +140 — 6.9 —15.1 = 
402-524 4.0 — 74 +10 + 1.0 —17.0 
0-187 5.7 + 46 —110 —14.6 —14.4 
187-352 49 —102 —218 —11 +11 
oe 352-480 4.8 — 5 — 59 + 4.3 + 6.7 aA 
2-194 5.7 + 28 — ® —10.8 —18.2 
rie 194-453 5.0 — 91 + 27 + 2.1 + 0.9 a 
7-14 5.9 +241 —305 — 64 —35.6 
0-200 4.5 +72 —104 — 68 + 9.8 
200-399 4.1 — 23 —41 — 4.5 + 7.5 
399-619 3.6 — 74 +10 — 3.2 + 62 
619-747 3.5 — 39 +7 +13 + 1.7 
a 


HEMODIALYSIS OF THE UREMIC CHILD 


or sixth day of anuria. In patients who pre- 
sent the medical emergency of potassium 
intoxication, dialysis is immediately insti- 
tuted. Likewise, occurrence of convulsion, 
cardiac failure, pulmonary edema, extreme 
acidosis, or hyponatremia may make early 
dialysis necessary. By the arbitrary selection 
of five or six days of anuria as the day of 
dialysis it is possible that a few patients who 
might recover by conservative means may 
be dialysed, however, the increasing experi- 
ence in dialysis here and elsewhere suggests 
that the risk of waiting is greater than the 
risk of the procedure. 

The second group of patients, those with 
chronic renal disease with a potentially re- 
versible phase, consists of persons with acute 
exacerbation of chronic pyelonephritis or 
glomerulonephritis. In these patients, who 
may continue to excrete some or even normal 
amounts of urine, progressive uremia may be 
arrested by dialysis for sufficient time for the 
acute lesion to be controlled. 

In the third group, those patients with 
presumed terminal renal failure, dialysis is 
a measure of desperation. However, the pos- 
sibility of the presence of a reversible com- 
ponent of disease always exists. We have one 
adult in our series who survived 17 months 
following dialysis during so-called terminal 
renal failure without evidence of superim- 
posed acute disease.* Improvement in the 
status of patients with chronic retrial lesions 
without acute exacerbation has also been 
reported by Goldner and co-workers."® 

The means by which dialysis improves the 
uremic patients is only partially understood. 
At this time, the only serum constituent 
clearly responsible for death in some, but 
not all, instances of the uremic state is the 
potassium ion.”° The artificial kidney is par- 


‘ticularly effective in removing this substance, 


as shown by the rapidity of electrocardio- 
graphic improvement in patient M. M. (Fig. 
5). The improvement of the patients who 
do. not show hyperkalemia is presumably 
the result of the restoration of more normal 

* Mateer, F. M., and Danowski, T. S.:° Un- 
published data. 


chemical environment, particularly the cor- 
rection of hyponatremia and removal of ac- 
cumulated anions, such as phosphate and un- 
determined acids, with improvement in acido- 
sis. Nonprotein nitrogen removal, while not 
of apparent importance per se in the toxic 
picture of uremia, remains one of the best 
indices of the effectiveness of the procedure 
and of the patient’s subsequent course. 

With the Alwall or Skeggs-Leonards 
type of kidney, water can be removed during 
hemodialysis. A negative extracellular water 
balance occurred in all of these dialyses. This 
could by itself contribute to the improvement 
noted in patients with pulmonary edema. 
Finally, improvement in the general clinical 
status of uremic patients, i. e., in stupor, 
nausea and vomiting, convulsion, etc., by 
extraction of unidentified toxic substances 
by dialysis could also occur. 

The risks of dialysis are not great. Bleed- 
ing constitutes the only contraindication, 
inasmuch as heparinization of the patient 
for prolonged periods is needed. During 
dialysis, removal of potassium may produce 
augmented digitalis effect.27 Since this may 
also occur with the administration of calcium, 
the removal of potassium and the addition of 
calcium during dialysis synergize digitaliza- 
tion. These hazards might have been related 
to the death of patient R. C. in cardiac arrest 
on the day after dialysis. 

We have had one patient, a woman of 45 
years, with sarcoma who died of septicemia 
27 days following successful dialysis.+ It is 
probable that this represented an infected 
thrombophlebitis secondary to indwelling 
needles present for six days prior to transfer 
to our hospital for application of the artificial 
kidney. In patient M. M. sudden death oc- 
curred after slow infusion of 10,000,000 units 
of penicillin into the system. It was felt that 
this represented either an anaphylactic re- 
sponse or a recurrence of potassium intoxica- 
tion. Analysis of the penicillin showed the 
potassium content to be 15.5 mEq. In all 


+ Mateer, F. M., and Danowski, T. S.: Un- 
published data. 


653 


‘ 
2 
P 
‘ 
4 
ae 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


other dialyses, oxytetracycline has been used 
as an antibiotic. 


Although dialysis necessitates the develop- 
ment of a well-trained group of physicians 
and technicians with adequate analytical 
laboratory facilities, the procedure offers 
many seriously ill patients an additional pos- 
sibility for recovery. It is obvious that this 
does not supplant adequate conservative 
therapeutic measures. Likewise, it has become 
clear that hemodialysis is best used before the 
patient becomes moribund. The relative 
safety of the procedure warrants an increased 
use in uremic patients whose prognosis has 
been considered hopeless, with the goal that 
time will thereby be provided for recovery 
in those who have reversible lesions. 


SUMMARY AND CONCLUSIONS 


Five children have been dialyzed eight 
times using an artificial kidney of a modified 
Alwall design. Two patients, one with acute 
tubular necrosis, a second with chronic 
glomerulonephritis, are living seven months 
after dialysis, the first with normal renal 


function. 

Indications for hemodialysis in uremic pa- 
tients include anuria of five or more days’ 
duration, potassium intoxication, pulmonary 
edema, intractable acidosis, and hyponatre- 
mia. Severe hemorrhage is the only contra- 
indication. In view of the difficulty in asses- 
sing elements of reversibility of renal failure 
in chronic states, more frequent use of dialysis 
is indicated in these situations. 


Mrs. Phyllis Reed prepared and operated the 
artificial kidney in all of these dialyses. 
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Effect on Blood Component Levels in Normal Infants 


SAMUEL NATELSON, Ph.D. 

RALPH PENNIALL, Ph.D. 

WOODRUFF L. CRAWFORD, M.D. 

and 

FRANKLIN A. MUNSEY, M.D., Rockford, Ill. 


In an earlier study’ it was observed that 
the levels of certain blood constituents 
changed from day to day in the early post- 
partum period in accordance with a definite 
pattern. It was further noted that when breast 
milk was compared to cow’s-milk formula, a 
significant difference was observed in plasma 
urea nitrogen levels, the levels on breast milk 
being much lower. At that time it was hypo- 
thesized that this difference was due to the 
nature of the protein distribution in the two 
milks. The ratio of noncasein protein to casein 
is roughly 7: 3 in breast milk and 1 : 3 in cow’s 
milk.? By noncasein protein is meant albu- 
min, globulins, and proteoses.* 

It was the purpose of this study to evaluate 
the effect of the ratio of noncasein protein to 
casein of the feeding formula on the levels of 
certain blood constituents and the changing 
levels of these constituents during the first 
month of life. For this purpose, two feeding 
formulas were prepared, similar except that 
one contained a high ratio of noncasein pro- 
tein to casein approximating that in breast 
milk, and the other a low ratio of noncasein 
protein to casein. It was decided to use un- 
denatured noncasein protein because of its 
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greater solubility and palatability and because 
heat-denatured whey protein is predominately 
albumin and not truly representative of non- 
casein protein. 

Three groups (15 in each group) of healthy 
newborn infants were selected, matched ac- 
cording to weight and sex. One group was 
fed the formula low in noncasein protein 
(“casein formula”); the second group was 
fed the formula high in noncasein protein. 
For simplicity this is referred to as the “al- 
bumin formula.” The third group was fed 
at the breast. 

The experimental period was 30 days after 
the second day of life. Blood samples were 
analyzed, at intervals indicated in the charts, 
for hematocrit value, plasma sodium, potas- 
sium, chloride, carbon dioxide content, sugar, 
urea, protein, calcium, phosphorus, and blood 
pH. The breast milk was analyzed for fat, 
protein, lactose, sodium, potassium, chloride, 
calcium, and phosphorus, on the 7th and 30th 
days. Records were kept of weight gains and 
the volume of formula consumed. 


PREPARATION OF THE FORMULAS 


Undenatured noncasein protein was prepared 
from cow’s-milk whey by precipitation in acid 
solution as the polyphosphate at pH 3.4 The pre- 
cipitate was separated by decantation and filtration, 
and was then washed. The noncasein proteins were 
then suspended, and salts were removed by ion 
exchange resins. Whey contains only approximately 
0.5% protein, and 1200 gal. had to be processed 
for this study. Casein was prepared in the usual 
commercial manner by precipitation at pH 4.7 
with lactic acid. The precipitated casein was filtered 
and washed several times. 

To pasteurized cow’s milk was added cream, 
refined peanut oil, sucrose, vitamin C, and vitamin 
D. This mixture was divided into two batches. 
To one batch (casein formula) was added the 
casein and calcium lactate. To a second batch 
(albumin formula) was added the noncasein pro- 
tein and calcium lactate. Both formulas were 
homogenized, analyzed and adjusted for electro- 


: 
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lyte content, concentrated under vacuum, and then 
spray-dried. The powdered products were packaged 
in Cellophane bags, which were stored in cans 
under nitrogen. Each Cellophane bag contained 
enough powder so that when diluted to 1 qt. the 
solution would contain 12.8% solids. This quart 
would also contain 400 I. U. of vitamin D and 
100 mg. of vitamin C. The vitamin C was added 
not only for its nutritional value, but because it 
increased the stability of the preparation after 
dissolving. Table 1 lists the analytical data ob- 
tained on the two formulas. The formulas were 
prepared for us by the Dean Milk Company, of 
Rockford, Ill. 


To prepare the day’s formula, the contents of one 
Cellophane bag were made up to a quart by mixing 


NONCASEIN PROTEIN TO CASEIN 


TABLE 1.—Comparison of Breast-Milk Composition on the Seventh and Thirtieth Days After Parturition 
with That of the Synthetic Formulas Used 


ANALYTICAL METHODS 


Blood was collected from the finger tip, and the 
hematocrit value was determined by a method 
previously described.* Plasma and milk sodium 
and potassium were determined by the flame photo- 
meter.+ Chloride was determined by mercurimetric 
titration for both milk and plasma. Urea nitrogen 
was determined by the diacetyl monoxime method.§ 
Calcium in plasma was determined colorimetrically 
as the calcium alizarin complex.? Milk calcium 
was determined by the same method after ashing, 
redissolving, and oxalate precipitation. Phosphorus 
in plasma was determined by the molybdenum blue 
color.1® Milk was first wet-ashed with sulfuric 
acid and 30% hydrogen peroxide at 120 C before 
analysis for phosphorus by the molybdenum blue 


Carbo- 
Feeding Protein, hydrate, 
Formula per Cent per Cent 


Breast milk Mean 1.42 . 

7 days Std. dev. + 0.31 0.78 

post partum 

Formula B Ext. range 1.1-1.9 5.4-8.2 

Breast milk ( Mean 1.03 6.37 
days Std. dev. + 0.11 0.48 

post partum 4 

Formula B L Ext. range 0.78-1.31 5.2-7.3 

Formula A: 

60% noncasein 

protein, 40% conebece 2.1 6.8* 


casein 


Formula C: 
11% noncasein 

protein, 89% 2.1 6.8* 
casein 


Fat, K Ca, Mg. Mg./ 


Na, Cl, 
per Cent mEq./L. mEq./L. mEq./L. 100 M1. 100 Ml. 


18.1 26. 18.0 
0.54 3.10 1.98 2.91 2.12 2.44 
2.4-3.1 9.2-19.5 14.8-20.8  14.6-24.5 24.0-32.0 14.5-23.3 
2.98 9.94 14.5 13.6 31.0 16.7 
0.41 3.84 0.83 4.5 3.54 1.28 
1.4-4.5 5.9-20.0 13.2-16.5 8.5-26.0 25.3-37.6  14.7-18.3 
3.3t 9.0 13.5 7.9 55.0 48.0 


3.3t 8.0 13.8 8.2 50.0 43.0 


* Sucrose, 4.8%; lactose, 2%. 
+ 80% cow’s-milk fat, 20% peanut oil. 


well with lukewarm water, and the mixture was 
terminally steam-sterilized at 208 F (97.8 C) for 
30 minutes after being put in the nursing bottles. 
For the first six days 0.3 ml. of a solution of B- 
complex vitamins and vitamin C was distributed 
throughout the 24-hour formula just before feeding. 
This preparation (prepared by Endo Products, 
Inc.) contained the vitamins per milliliter as fol- 
lows: ascorbic acid, 100 mg.; thiamine, 3 mg.; 
riboflavin, 0.7 mg.; nicotinamide, 10 mg.; pyri- 
doxine 0.5 mg., and pantothenyl alcohol (Pan- 
thenol), 2 mg. The B-complex vitamins and 
ascorbic acid were added to eliminate the possibility 
that these had been destroyed during the processing 
or on standing. From the seventh day, 0.3 ml. of a 
water-soluble polyvitamin preparation including 
vitamins A and D and mixed tocopherols (Vifort, 
Endo Products, Inc.) was distributed throughout 
the formula just before use. This same material 
was administered to the breast-fed infants. 


color.1t CO. content was determined by a method 
described previously.5 Plasma glucose was ana- 
lyzed by a modification of the method of Folin 
and Wu.! pH was determined at bedside and 
compared to a healthy adult control as described 
before.12 Lactose was estimated in milk by the 
method of Folin and Wu for glucose as compared 
to a lactose standard. Protein in both milk and 
plasma was analyzed by the biuret method after 
precipitation of the proteins and fat extraction with 
Bloor’s reagent. The plasma proteins were com- 
pared to a pooled serum, standardized by Kjeldahl 
distillation. In the Kjeldahl method the factor 
6.3813 was used to convert nitrogen values to 
protein content. It is of interest to note that 


* References 1 and 5. 
+ References 1 and 6. 
t References 1 and 7. 
§References 1 and 8. 
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with the biuret method, breast-milk proteins 
yield about 90% of the color observed with 
plasma proteins for the same total nitrogen content. 
The breast milk standard for protein was a pooled 
sample of breast milk assayed by the Kjeldahl 
method.!® The alcohol-ether mixture (Bloor’s re- 
agent) not only extracts fats but also removes 
lactose which tends to interfere in the biuret 
method. It is necessary to dilute the milk 1:3 
before adding the Bloor’s reagent to remove the 
lactose and N. P. N. The synthetic formulas were 
analyzed by Kjeldahl distillation of precipitated 
protein with trichloracetic acid.13 Total fat con- 
tent of milk was first analyzed by solvent extrac- 
tion and weighing and also by the Babcock centri- 
fugal method.? Since the results agreed within the 
limits of experimental error of both methods, most 
of the data on the fat content of breast milk was 
by the Babcock method only. 


COMMENT 


Excepting protein distribution, attempt 
was made to make the high noncasein-protein 
formula (Formula A) as close in composi- 
tion as possible to the high-casein formula 


14.0 11.3 13.7 
16.5 21.0 18.7 
20.1 16.7 9.6 


INTAKE mil./kilo per 24 hr. 


FORMULA 


9.3 9.8 8.7 7.7 


(Formula C). This was only approximately 
achieved, as seen in Table 1. The level of 
protein was chosex at 2.1%, since this is ap- 
proximately the protein level usually found 
in infant feeding formulas, such as with 
homogenized cow’s milk diluted 2:1. It 
should be noted that this level is considerably 
higher than that found in breast milk. The 
fat levels in Formulas A and C are higher 
than that observed in breast milk. Purified 
peanut oil was chosen as the fat supplement 
because of its lack of allergenicity ‘* and to 
supply adequate amounts of the essential 
unsaturated fatty acids.’® 

The caloric content of the synthetic formu- 
las, calculated on the basis of 4 Cal/gram for 
protein and carbohydrate and 9 Cal/gram of 
fat, is 65.3 Cal/100 ml. The mean value of 
7th-day breast milk is calculated to be 59.7 
Cal/100 ml., while the mean values of 30th- 
day breast milk is calculated to be 56.4 
Cal/100 ml. These figures may be compared 


Gt 


24.0 
10.3 Gt 


20.3 
9.8 10.9 


Albumin Formula 


11.1 


Casein Formula 


& 


DAY 


of 


23 2 33 


2k 
LIFE 


Fig. 1—Formula intake of the groups on albumin formula, casein formula, and breast milk 
for the experimental period. In addition to the amounts indicated, water was given ad lib. 
Standard deviations, %4, %, %c, are indicated for the groups on the albumin formula, breast 
milk, and casein formula, respectively, on the days indicated. Fifteen infants in each group. 
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to those of Hytten,** who found a mean value 
of 59.4 Cal/100 ml. in 121 cases on the sev- 
enth day of life, but in uniparae.|| 

Thus the infants given the synthetic formu- 
las were fed a formula of higher caloric con- 
tent than those on breast milk. This was only 
partly compensated for by an increased vol- 
ume of intake of breast milk. The mean value 


|| Hytten used the figure of 57.8 Cal/100 ml., 
calculated on the basis of 3.75 Cal/gram of lactose. 
This figure of Hytten has been adjusted to 59.4 
Cal/100 ml., using the figure of 4.0 Cal/gram for 
lactose to compare with our figures. The figures 
of 3.74 Cal/gram for glucose and 3.96 Cal/gram 
for sucrose are usually given. Since these figures 
are from the bomb calorimeter and are only ap- 
proximations in human nutrition, we have used the 
rounded figure of 4.0 Cal/gram. for both sucrose 
and lactose. 


24- 


i 


Weight Gain (% 


NONCASEIN PROTEIN TO CASEIN 


on the 15th day for breast milk (Fig. 1) 
was 180 ml/kilogram, while that for Formu- 
las A and C was 173 ml/kilogram. This is 
only a 4% increase in intake, while the 
caloric difference ranges, on breast milk, 
from 9.1% on the 7th day to 14% on the 
30th day less than on the synthetic formulas. 

The differences in caloric intake were not 
reflected in the rate of gain in weight, as can 
be seen from Figure 2. The slow gain in 
weight for the first six days on breast milk 
correlates with the low breast-milk output 
for this period (Fig. 1). The intake of For- 
mulas A and C was the demand of the infant, 
since he was offered more than he consumed 
at each feeding. The values of Figure 2 do not 
include the total fluid intake, in that they do 
not include the water intake of the infant. 


5 ee 0.5 0.4 0.8 1.3 2.6 2.5 4.5 5.4 6.0 Ht 
3.8 9.5.3.9 3.3 3:8 4.3 5.2 5.7 4.9 


DAY of LIFE 


Fig. 2—Comparison of weight gain of healthy infants on the albumin formula, casein 
formula, and breast milk during the experimental period. Note the slow gain on breast milk 


16 20 24 28 32 


for the first six days of life which correlates with the lesser intake (Fig. 1) during that period. 
Standard deviations, %s, %s, %:, are indicated for the groups on the albumin, breast milk, and 
casein formulas, respectively. Fifteen infants in each group. 
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Figure 2 is not intended as an evaluation of 
the relative merits of the different formulas, 
since it has been shown before that where 
weight gain alone is the criterion, large num- 
bers of infants must be employed.’’ Figure 2 
does indicate that in this series, weight gain 
in all groups was in the normal range as com- 
pared with the usual expected weight gain.'* 

Breast-milk composition varied widely, as 
can be seen from the standard deviations and 
extreme values listed in Table 1. Thus there 
were individual infants who gained above the 
mean value for the group for a 30-day period 
and who were consuming less than 180 
ml/kilogram by the 15th day of a formula 
whose caloric content was as low as 51 
Cal/100 ml. Thus it may be concluded that 
the caloric intake for the synthetic Formulas 
A and C was in excess of requirement. Com- 
paring 7th- with 30th-day breast milk, one 
notes certain obvious changes in the composi- 
tion of the milk. The changes in protein and 
fat parallel the changes observed by Hytten.*® 
This author noted a rise in carbohydrate level. 
Our observations indicate a drop in this level 
after 30 days. A drop in electrolyte levels 
other than calcium is noted. There is a pro- 
gressive decline of serum calcium levels as 


pregnancy progresses.’® Since two-thirds of 
the total calcium deposition in the fetus takes 
place in the last month of pregnancy, the lower 
calcium levels in early breast milk as com- 
pared with later breast milk probably reflect 
exhausted stores which are subsequently re- 
plenished. 

Figure 3 tends to confirm the previous ob- 
servation that urea nitrogen levels are lower 
for breast milk than on cow’s-milk formula. 
That this is statistically significant is apparent 
when one considers that from the 7th to the 
32d day of life the mean values for plasma 
urea N for the infant given breast milk did 
not exceed 9 mg/100 ml., with a standard de- 
viation of + 2 mg/100 ml. One factor is 
undoubtedly the fact that the infants given the 
synthetic formulas had a higher protein in- 
take. N. P. N. and urea levels are higher on 
high protein intake.*° Since the protein nitro- 
gen was in excess of requirement, the higher 
urea levels then indicate a greater require- 
ment for excretion of excess nitrogen. The 
differences between Formula A and Formula 
C cannot be explained on this basis, since they 
contained the same amounts of protein nitro- 
gen. It should also be noted from Figure 3 
that the values for plasma urea nitrogen are 


20- 
Casein Formula 
16- Formuld 
o 
E 
z 
. 
Breast Milk x 
47 2.3 2.3 1.7 2.6 1.8 17 2.1 1.6 1.8 1.7 1.6Q2 
1.9 2.1 2.2 1.6 1.2 1.3 2.4 2.1 1.9 1.8 2.06pt 
2.0 1.3 2.3 2.8 2.6 2.3 2.0 2.3 1.9 2.0 1.76% 
24 6 8 1012 16 20 24 28 32 


DAY of LIFE 


Fig. 3—Plasma urea nitrogen levels for the infants on the three formulas during the 
experimental period. Standard deviations, 4, %s, %c, are indicated for the groups on the albumin 
formula, breast milk, and casein formula, respectively. Fifteen infants in each group. 
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converging for the albumin and casein formu- 
las. It is suggested that the increasing urea 
N levels on the albumin formula represent a 
lessened ability of the infant to utilize the ex- 
cess protein nitrogen consumed. This ex- 
planation finds some support in the decreasing 
protein content of breast milk on the 30th day 
as compared with the 7th day and the indi- 
cated lessened protein requirement per kilo- 
gram of body weight. 

Applying the t-test ** for significant differ- 
ence of the means between nonprotein nitro- 
gen levels observed on Formulas A and C, 
these differences are significant from the 6th 
to the 32d day at the 1% level. Further, nine 
cases of the 15 on the casein formula exceeded 
the value of 20 mg/100 ml. at some time dur- 
ing the month. None did so on the albumin 
formula. An explanation which is offered 
for these phenomena is that the amino acid 


5.6- 


5.5- 


Plasma Protein (%) 


0.26 0.30 0,13 0.13 0.20 0.2% 


0.21 0.22 0.21 0.20 0.2% 0.21 


0.20 0.21 0.20 


0.31 0.21 0.23 


composition of lactalbumin and lactoglobulin 
more closely resembles the plasma proteins in 
their composition than casein does. Casein is 
not a complete protein and needs io be forti- 
fied with certain amino acids.** Thus the al- 
bumin protein nitrogen may be more effi- 
ciently utilized. If this is true it should re- 
flect itself in increased plasma protein levels 
on the albumin formula. That this is the case 
is noted in Figure 4. 

In spite of the large protein intake for the 
casein formula (more than twice that on 
breast milk), the mean plasma protein level 
is lower on this formula than on breast milk. 
Applying the ¢-test for significance between 
means, the difference between the plasma pro- 
tein level for both breast milk and casein for- 
mula is significantly lower than that on the 
albumin formula from the 20th to the 32d day. 
The albumin formula contained approxi- 
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Fig. 4.—Plasma protein levels for the infants on the three formulas during the experimental 
period. Standard deviations, %, %s, %c, for the groups on the albumin formula, breast milk, 
and casein formula, respectively, are given for the days indicated. Fifteen infants in each group. 
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Fig. 5.—Percentage of packed red cells (hematocrit value) of the blood of infants on the 
three formulas for the experimental period. Standard deviations, %s, %s, %c, for the groups on 
albumin formula, breast milk, and casein formulas, respectively, are listed for the days indicated. 


Fifteen infants in each group. 


mately twice the total noncasein protein found 
in breast milk, and this may serve as an ex- 
planation for this observation. The casein 
formula contained approximately 75% of the 
noncasein protein found in breast milk, Thus 
the plasma protein patterns seemed to follow 
the noncasein-protein content of the formula 
in this study. 

The observations above correlate with the 
studies of Weech ** in dogs. This author 
showed by two different techniques that lac- 
talbumin was almost twice as effective as 
casein in raising the serum albumin and serum 
protein levels in protein-depleted dogs. Colo- 
strum which is only one-third casein, and thus 
resembles breast milk in protein distribution, 
was closer to lactalbumin with respect to its 
ability to regenerate plasma protein, while 
mature cow’s milk with a relatively low ratio 
of noncasein protein to casein more nearly re- 
sembled casein in this respect. In the study of 
Weech, the ratio of efficiency in raising plas- 
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ma protein levels was 1.82: 1.43: 1.14: 1.00 
for lactalbumin, cow’s colostrum, cow’s milk, 
and casein, respectively. 

The observations on plasma protein levels 
for the different groups of infants suggest ex- 
planation on the basis of different degrees of 
hydration. This does not find support from 
the hematocrit values as observed in Figure 5. 
In Figure 5 it is noted that the curves for the 
casein-formula group and albumin-formula 
group are roughly parallel. If these two curves 
are plotted as percentage drop from initial 
value, they are almost identical. The mean 
hematocrit level for the breast-milk group on 
the 32d day is highest for that day. This dif- 
ference is significant at the 1% level when the 
t-test is applied. From the shape of the curve 
one may speculate that this difference may 
have become greater if extended for a longer 
period of time. 

Examination of Table 1 indicates that 
breast-milk sodium levels were substantially 
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Fig. 6—Plasma sodium and chloride levels for the groups on the three formulas for the 
experimental period. Standard deviations, 7s, %s, %c, for the groups on albumin formula, breast 
milk, and casein formula are given. Fifteen infants in each group. 


- TaBLe 2.—Comparison of Mean Values Obtained for Various Finger-Tip Blood-Plasma Constituents on 
see the Second Day of Life with That After Thirty Days on the Three Diets 


Day Urea N, Protein, Na, K, Ca, P, Het., co 
of Mg./ per mEq mEq./ Mg./ Mg./ per mEq./ Blood 
Life Formula 100 Ml. Cent L 100 Ml. 100MI. Cent L. pH  Glueose 
2 Mean (all infants)...... 9.8 5.1 132.8 5.3 10.0 7.6 56.5 97.2 7.34 44.4 
2.1 0.28 3.1 0.33 0.49 0.47 5.0 24 0.051 4.1 
32 Albumin (mean) ....... 16.3 5.6 130.4 5.1 10.3 6.9 37.2 
1.6 0.21 2.2 0.31 0.30 0.48 3.4 
Breast (mean) ......... 8.3 5.1 138.3 5.4 10.3 6.9 41.9 
2.0 0.21 2.3 0.30 0.29 0.59 6.3 
Casein (mean) ......... 17.5 5.0 128.7 5.0 101 8.1 38.7 
WOR, 17 0.14 3.2 0.25 0.29 0.77 3.3 


*No significant difference between the means for all infants on the three formulas and therefore the mean for all 
45 cases. 


Tas_eE 3.—CO, Content of the Plasma from Finger-Tip Blood of Healthy Infants Maintained on Breast 
Milk and the Two Formulas 


Albumin Breast Casein 
Mean COz, Std. Dev. Mean COz, Std. Dev. Mean CO2, Std. Dev. 
Day of Life mM./L. = mM./L. = mM./L. = 
20.8 2.8 20.7 2.0 20.5 12 


19.5 2.7 21.2 1.9 19.1 19 
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higher on both the 7th and the 30th day than 
the sodium levels of the synthetic formulas. 
This circumstance is reflected to some extent 
in the plasma sodium values obtained on 
breast milk (Fig. 6). Referring to Table 2, 
the plasma sodium levels on the 32d day of 

life for the three groups are in the following 
order: breast milk > albumin formula > 
casein formula. These differences are statis- 
tically significant at the 1% level when the 
t-test is applied. It is suggested that the dif- 
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lower chloride contents of the formulas as 
compared with breast milk (Table 1). How- 
ever, by the 32d day no significant difference 
was observed. Since on the 32d day the chlo- 
ride levels are essentially the same for the 
three formulas but sodium levels are different, 


one might expect a more acid blood pH in 
patients on the synthetic formulas than in 
patients on breast milk. The initial carbon 


dioxide plasma level for the 45 cases was 


20.5 mM /liter, std. dev.+3.0. No significant 


5.64 
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Fig. 7—Plasma potassium levels for the groups on the three formulas during the experi- 
mental period. Standard deviations, %s, ¢n, %c, for the groups on the albumin formula, breast 
milk, and casein formula, respectively, are given. Fifteen infants in each group. 


ference is partly due to the requirement to 
excrete larger amounts of phosphate on the 
synthetic diets (Table 1). Further, since 
the protein content of these synthetic diets is 
higher than requirement, some of the sodium 
may have been utilized in excreting organic 
acids derived from the deaminated amino 
acids. 

The lower plasma chloride levels for the 
synthetic formulas at the midpoint of the 
study (Fig. 6) would correlate with the 
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difference in plasma carbon dioxide levels 


was observed on the 20th day (Table 3), but 


by the 30th day carbon dioxide levels for in- 


fants on breast milk were significantly higher 
than for those on synthetic formulas. 


chloride ratios, as observed in Figure 6. Di- 
rect blood pH measurements yielded mear 


values of 7.38 for the breast milk group, 7.35 


for the albumin group, and 7.33 for the casein 
group on the 30th day. However, the differ- 
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would correlate with changing sodium to 
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Fig. 8.—Plasma calcium and phosphorus levels for the infants on the three formulas during 
the experimental period. Standard deviations, ¢s, %, %, for the groups on albumin formula, 
breast milk, and casein formulas, respectively, are given. Fifteen infants in each group. 


ences were not statistically significant when 
the f-test was applied and the figures are 
lumped in Table 2. 

Plasma potassium levels (Fig. 7) dropped 
during the first four to eight days post partum. 
This fall corresponded roughly to the gradual 
disappearance of neonatal jaundice. Subse- 
quently, the values rose to a level which stabi- 
lized except for those from the casein formula 
group, which continued to fall from a high 
level, so that at 32 days there was no signifi- 
cant difference between the plasma potassium 
levels in this group and those given the al- 
bumin formula. The plasma potassium levels 
for those given breast milk were significantly 
higher at the end of the study. Potassium in- 
take on breast milk was highest, since breast- 
milk potassium levels on the 7th and 30th 
days were higher than potassium levels of the 


synthetic formulas. It is worthy of note that 
the highest point for plasma potassium levels 
for the casein-formula group (Fig. 7) comes 
on the 12th day, which correlates with the 
highest point of plasma urea nitrogen levels 
on this formula (Fig. 3). 

The studies on plasma calcium and phos- 
phorus levels are listed in Figure 8. The ob- 
servation of Gittleman and Pincus § that cal- 
cium levels drop in the first week post partum 
on a cow’s-milk formula was also observed 
with the synthetic formulas. This is not true 
for the breast milk, as was also observed in 
the reference cited. In Figure 8 it is apparent 
that the values subsequently converge so that 
the albumin-formula group and the breast- 
milk group show similar values at the end of 
the 32d day. The plasma calcium level for the 


J Reference 24 and cited in Reference 25. 
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milk, and casein formula, respectively. Fifteen 


group on the casein formula is significantly 
lower. An explanation for this phenomenon 
is suggested from the plasma phosphorus val- 
ues (Fig. 8). 

Almost from the outset, the plasma inor- 
ganic phosphorus levels for the casein-for- 
mula group were significantly higher than the 
plasma phosphorus levels for the groups given 
the albumin and breast-milk formulas. This 
difference may be explained by the fact that 
organic phosphate is more readily absorbed 
than inorganic phosphate.** Bovine casein 
analyzes for 0.82% casein-bound phosphorus. 
Thus, from Table 1, the albumin formula 
(Formula A) would calculate to 6.9 mg/100 
ml. and the casein formula (Formula C) to 
15.3 mg/100 ml. of casein-bound phosphorus. 
Assuming that breast-milk protein is roughly 
one-third casein,? one may calculate the 

, casein-bound phosphorus of breast milk as 
es approximately 3.4-3.8 mg/100 ml. depending 
on the lactation date after parturition. Thus 
the intake of casein-bound phosphorus is sub- 
stantially higher on the casein formula. If 
one accepts the thesis that casein-bound phos- 
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Fig. 9.—Plasma glucose levels for the infants on the three formulas during the experimental 
period. Standard deviations, ¢4, ¢, %, are given for the groups on albumin formula, breast 


infants in each group. 


phorus is more readily absorbed than inor- 
ganic phosphate, then it follows that plasma 
phosphorus levels would be highest on the 
casein formula. This, in turn, would serve to 
suppress the plasma calcium levels for the in- 
fants on this formula. Gittleman and Pincus 
also observed higher plasma phosphorus lev- 
els on cow’s milk than on breast milk.** 

No significant difference was found in 
plasma glucose levels between the three for- 
mulas (Fig.9). A gradual rise in plasma glu- 
cose levels is found, so that after 30 days the 
plasma glucose level has been almost doubled 
(Table 2). 

Table 2 summarizes data for the various 
plasma constituents on the 2d and 32d days of 
life. The figures for the means are rounded 
off to significant figures. For the second day 
of life, data are given for 45 infants before the 
study was initiated and are the expected val- 
ues to be found with the analytical methods 
employed. For the 32d day, where no signifi- 
cant differences were found, the data are sta- 
tistically pooled. The pooling included glu- 
cose and chloride levels. For the other plasma 
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constituents, the levels are given for the 
groups on each formula. It is apparent from 
Table 2 and Figures 3-9 that in listing “nor- 
mal values” for infants in the first month of 
life, one must take into account the age of the 
infant and the particular formula which is 
being fed to the infant. 


SUMMARY 


Two feeding formulas were prepared, simi- 
lar, except that one contained a ratio of non- 
casein protein to casein of approximately 3: 2 
(A) and the other a ratio of approximately 
1:8 (C). Three groups of infants (15 in 
each group) were fed A, C, and at the breast 
(B) for 30 days after the second day of life. 
Blood samples were analyzed at intervals for 
hematocrit value and plasma Na, K, Cl, COs, 
pH, sugar, urea, protein, calcium, and phos- 
phorus. Total intake was essentially the same 
on Formulas A and C but somewhat higher 
for breast milk after the seventh day of life. 
Breast milk was analyzed for fat, protein, 
carbohydrates, Na, K, Cl, Ca, and phos- 
phorus on the 7th and 30th days. Caloric con- 
tent of breast milk was 59.7 Cal/100 ml. on 
the 7th day and 56.4 Cal/100 ml. on the 30th 
day. A and C were calculated to 65.3 Cal/ 100 
ml. No significant difference in weight gain 
was observed between the three groups. 

Differences found in plasma urea levels 
were in the order C>A>B. Plasma protein 
levels with A were higher than those on B 
or C. Potassium levels were highest with 
B, but B contained higher amounts of potas- 
sium than A and C. COs, Na, and Cl levels 
suggested that blood pH was in the order B> 
A> Cat the end of the experimental period. 
Direct blood pH measurements suggested dif- 
ferences in the same order, but these were not 
significantly different when analyzed statis- 
tically. For the group receiving C, phosphate 
levels were highest and calcium levels were 
lowest at 30 days. C contained by far the 
highest amount of casein-bound phosphate. 
Hematocrit levels declined steadily, with no 
significant difference being noted until the 
30th day, when the level for the group on 
breast milk became significantly higher. Glu- 


cose levels rose steadily during the 30-day pe- 
riod for all groups and were not significantly 
different. 


From this study one may conclude that 
“normal” blood levels of certain constituents 
studied in this report on healthy infants de- 
pend upon the age of the infant and are influ- 
enced by the protein level and the ratio of non- 
casein protein to casein in the formula. 
Further, noncasein cow’s-milk protein is more 
efficiently utilized by the infant in building 
plasma proteins than casein. 
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Although the coincidence of chronic mo- 
niliasis and Addison’s disease has been re- 
ported previously,* no detailed postmortem 
examinations have been described in the 
literature. In this paper, we present three 
such instances in which the patients have 
been under clinical observation over a long 
periud. The familial nature of Addison’s dis- 
ease associated with moniliasis and its rela- 
tion to the syndrome of chronic idiopathic 


From the Departments of Pathology, The Chil- 
dren’s Medical Center and Harvard Medical School. 


* References 1 and 2. 


TABLE 1.—Chronological Clinical and 
(Born Sept 


. 26, 1936) 


hypoparathyroidism and moniliasis are con- 
sidered. Examples of the latter syndrome 
have been presented by Sutphin, Albright, 
and McCune * and by various other authors. 


REPORT OF CASES 


Case 1.—This patient was first admitted to The 
Children’s Medical Center in February, 1938, at 17 
months of age, because of acute pneumonitis and 
otitis media (Table 1). His prenatal history, birth, 
and neonatal history were not significant, and his 
development had been normal. At that time, three 
siblings were living and well. At 3 months of age, 
the child had had pertussis and varicella. Between 
the ages of 6 and 12 months, intermittent vomiting 
and anorexia had developed and weight loss had 
occurred. These symptoms were thought to rep- 
resent a “feeding problem’; they subsided subse- 
quently. On his first admission to the hospital, he 
was well developed and well nourished. In addition 
to the signs of his initial complaints, he had small 
ulcerations at the corners of the mouth, slightly 


+ References 3-8. 


Laboratory Data Concerning Case 1 


Period of Observation 


February, 1938 1939 


Observations on Clinical Chemical Values 


Clinical status Pneumonitis Chronie stomatitis 
of patient Otitis media Nail lesions— — 
Thrush 
Hepatomegaly 
Splenomegaly 
Blood Alk. Phos- Total 
Sugar, phatase, N.P.N., Protein, 
Period of Mg/ Bodansky Mg/ Gm/ 
Observation 100 Ce Units 100 Ce. 100 Ce. 
December, 1941 ..... 29.5 = 
December, 1942 ..... 91 0.6 34 6.2 


September, 1941 December, 1941 December, 1942 


Hepatomegaly - ——~ 
Splenomegaly 
Corneal 

Lymphadenopathy 


Dental earies 
Conjunetivitis 


Chronie pneumonitis 
Lung abscess, 
empyema 

Crusted erythem- Addison's disease 
atous skin 

lesions 


Serum 
Serum Serum Phos- 
Serum Potas- Serum Carbon Calcium, phorus, 
Sodium, sium, Chloride, Dioxide, Meg/ Me/ 
mEq/L. mEq/L. mEq/L. mEq/L. 100 Ce. 100 Ce. 
142 ‘ 100 21 ea oss 
123.6 5.5 9.9 19.8 8.1 3.6 
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reddened gums, and an exudate of white flaky 
material over the tongue. Neither smears nor cul- 
tures were made from these lesions (Fig. 1). The 
liver and the spleen were moderately enlarged. 
Results of laboratory examinations were not re- 
markable. Results of a tuberculin test (1: 1000 
O. T.) and a Hinton test were negative. The infant's 
acute illness responded to treatment with sulfon- 
amides, and he was discharged one month after 
admission. 


Except for immediate follow-up visits in the out- 
patient department, he was not seen again until Sep- 
tember, 1941, when he was 5 years old. At that time 
he was hospitalized with complaints of “sores on 
the lips” and “peculiar fingernails.” The former, 


Fig. 1 (Case 1).—Patient at age of 3¥2 years. 
There is diffuse alopecia of the eyebrows and ir- 
regular fissuring of the lips with excoriation of the 
angles. Scaly roughening of the skin of the cheeks 
and chin is present. 


although noted at the first hospital entry, were not 
a cause of complaint until the child was 29 months 
old. The changes in the fingernails were recognized 
at the age of 4 years, during the course of scarlet 
fever ; the four fingernails involved were “spongy,” 
striated, thickened, and reddened. The lips were 
fissured at the angles, and the mucous membranes 
of the tongue, lips, and cheeks were covered by a 
grayish membrane. The teeth were carious. Bilateral 
ptosis of the lids were noted; this had been present 
for seven months. Photophobia was present. Bilat- 
eral corneal opacities were found after examination 
with the slit lamp. (By this time a younger female 
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sibling [Case 10, Table 4] was known to have mo- 
niliasis and Addison’s disease Her illness has been 
mentioned briefly by Talbot.2) At this time, labo- 
ratory examinations on the patient revealed a nor- 
mal hemogram, and results of glucose, epinephrine, 
and insulin tolerance tests were normal. Vitamin A 
and serum carotene levels were normal, and elec- 
trocardiograms and roentgenograms of the skull, 
long bones, and chest gave negative results. Smears 
of the oral lesions gave negative results for fungi. 

The boy was readmitted after a four-month inter- 
val (December, 1941), during which time he had 
had an unsuccessful period of therapy with vitamin 
supplements. At this time he had a positive result 
to the Oidiomycin skin test (1: 100), and cultures 
of both the mouth lesions and the stools yielded 
yeasts. The only other laboratory finding of interest 
was a borderline serum carbon dioxide content (21 
mEgq/liter). His weight and height were normal 
six months before his death. 

In December, 1942, at the age of 6342 years, he 
was admitted to the Massachusetts General Hospital 
because of a cough, fatigue, anorexia, pain in the 
back and extremities of seven weeks’ duration, an 
acute infection of the upper part of the respiratory 
tract of one week’s duration, and pain in the chest 
of one day’s duration. The previously noted abnor- 
mal physical findings were still present; however, 
now he was chronically ill. There were physical 
signs of pneumonia in the right side of the chest. In 
addition, roentgenograms showed atelectasis and 
abscess formation in the area of lung consolidation. 
During the first 11 days in the hospital he appeared 
tired, ran a fever, (temperature 99 to 103 F), and 
had a large fluid intake and output; he requested 
extra salt on his food. Serum electrolyte levels 
shortly after admission were suggestive of Addison’s 
disease and were even more so after a bout of vomit- 
ing and diarrhea on the 12th hospital day. The 
number of leucocytes in the blood rose to 40,000 
per cubic millimeter. Although he was given des- 
oxycorticosterone acetate, his fluid intake and out- 
put remained high, despite his dehydrated appear- 
ance. This was corrected by the administration of 
adrenal cortex extract, but his general condition 
remained poor. Empyema fluid was aspirated on the 
right side; cultures of the material obtained were 
sterile. Sputum cultures yielded yeasts, staphylo- 
cocci, and a viridans Streptococcus. Despite therapy 
with adrenal cortex extract, sulfonamides, and peni- 
cillin, his condition deteriorated. During the last 
week of life, low serum calcium and phosphatase 
values were obtained. Throat and nail cultures again 
yielded yeasts. He died on the 36th hospital day. 

Postmortem Examination—At postmortem ex- 
amination this child was well developed, but emaci- 
ated. The mouth lesions were present, as during 
life, and extended down the pharynx, but not into 
the esophagus. No microscopic evidence of a fungal 
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CHRONIC MONILIASIS ASSOCIATED WITH ADDISON’S DISEASE 


infection was present in the tongue sections, though 
numerous large bacterial masses were present. Sev- 
eral nodules of tissue adjacent to the thyroid gland 
were isolated as possible parathyroid glands, though 
none was identified microscopically. The left pleural 
cavity contained 100 cc. of free fluid. On the right 
side there was a loculated empyema cavity, and 
elsewhere the pleural space was obliterated by ad- 
hesions. The lungs were involved by severe chronic 
pneumonia, with bronchiectasis and focal acute 
abscess formation in the right lung. 

The spleen was greatly enlarged, weighing nearly 
10 times the normal weight for that age,t and the 
follicles were prominent. The liver, while not en- 
larged, had a well-established cirrhotic pattern both 
grossly and microscopically. The derangements of 
the lobular pattern appeared more severe in the left 
than in the right lobe; in all areas the original 
architecture was completely destroyed, and only in 
regenerative nodules were intact areas of liver cells 
present (Fig. 2). There were heavy infiltrates of 
chronic inflammatory cells into the broad connec- 
tive tissue bands. The inflammatory cells consisted 
of lymphocytes, plasma cells, large mononuclear 
cells, and polymorphonuclear leucocytes. There was 
frequent proliferation of the bile ducts. A few sur- 
viving parenchymal cells were encountered in the 
broad masses of fibrous and inflammatory tissue. 
Intracanalicular bile stasis was present but was not 
prominent. Grossly, the kidneys were larger than nor- 
mal; microscopically they contained a few scarred 
glomeruli and collections of chronic inflammatory 
cells about the interlobular arteries. 


The adrenals were not weighed but were small. 
The left adrenal measured 3.0 x 1.0 « 0.5 cm.; the 
right, 2.5 « 1.0 * 0.3 cm. In both, gross exam‘na- 
tion revealed an apparent complete loss of the cortex 
bilaterally. On microscopic section, loss of the cor- 
tical elements on the left was almost complete. The 
portions of the adrenal still identifiable were the 
capsule, a thin rim of collapsed reticulum with a 
scattered surviving rim of cortical cells, and a 
nearly intact medulla. The inflammatory infiltrate 
into the cortex was slight and was limited to the 
areas in which there were surviving cortical ele- 
ments. The medulla contained focal dense accumula- 
tions of plasma cells and lymphocytes. In the right 
adrenal, there were surviving cortical elements, and 
these were well scattered over the whole length of 
the adrenal cortex area. A single adenoma of the 
cortex contained no evidence of either degeneration 
or inflammation. The still intact adrenal cortex cells 
were found in a thin band in the zona glomerulosa, 
and while the outer two-thirds of the zona fascic- 
ulata were deficient in parenchymal cells, the 
reticulum of the framework had not yet collapsed. 


t Normal values for organ weights were taken 
from Coppoletta and Wolbach.® 


The inner third of the zona fasciculata and the zona 
reticularis contained many adrenal cortex cells, 
though here active degenerative changes were promi- 
nent. The latter consisted of karyolysis of the 
nucleus and an eosinophilic change in the staining 
reaction of the cytoplasm. 

Minimal focal infiltration of lymphocytes was 
present in the testes and the thyroid. The brain, 
like most of the other organs, was somewhat over- 
weight for the patient’s age. Nearly all of the scat- 
tered random samples of the brain taken for micro- 
scopic section had isolated focal perivascular in- 
filtrations of the meninges. In addition, in the hippo- 
campal gyrus and in the medulla, near the inferior 
olivary nucleus, there were perivascular collections 
of lymphocytes and large mononuclear cells. A 
single focus of glial cells was found in one of the 
sections of the cerebral cortex. In addition to the 
perivascular lymphocytic collections, the olivary 
nucleus showed evidence of degeneration, neurono- 
phagia, loss of nerve cells, and an accumulation 
of glial elements. The anterior pituitary showed a 
minimal decrease in the number of basophiles; 
those remaining were pale and partially degranu- 
lated. The eosinophiles were normal in number and 
appearance. 

Case 2.—This patient’s prenatal, postnatal, and 
early developmental history were not remarkable. 
He was first seen at The Children’s Medical Center 
at the age of 10 months (February, 1941) because 
of pneumococcic pneumonia and otitis media. He 
recovered rapidly after the administration of sulfa- 
thiazole, only to have a relapse a month later. Again, 
recovery was uneventful. During the next two years 
his development was less rapid than that of his 
normal siblings, and he had several minor illnesses 
treated at home. These included scarlatina and 
thrush. 

At the age of 2%» years (January, 1943), he reen- 
tered the hospital with complaints of a skin rash, 
stomatitis, and an infection of the upper part of the 
respiratory tract. Smears of the oral lesions were 
negative for Monilia organisms. The skin rash was 
diagnosed as “erythema marginatum.” He was dis- 
charged after improvement in his respiratory sym- 
toms, only to be readmitted one month later with 
a chief complaint of frequent foul loose bowel move- 
ments. In addition to the complaints which had been 
present on the previous admission, he had angular 
stomatitis, with a gray-white membrane over the 
buccal mucosa and the gums. Cultures which were 
made from swabs of the oral lesions grew “yeast 
cells” on Sabouraud’s medium, though these organ- 
isms were not further identified. 

At the age of 2! years (March, 1943), he was 
again admitted with essentially the same complaints. 
At this time he appeared chronically ill, and in addi- 
tion to the mouth and skin lesions noted on the 
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Fig. 2 (Case 1).—Photomicrograph of liver. The broad area of scar, bile duct proliferation, 
and inflammation lies partially surrounding a nodule of regenerated liver parenchyma. (Phloxin 
methylene blue stain; reduced approximately 4% from mag. X 120.) 

Fig. 3 (Case 1).—Photomicrograph of right adrenal. There is almost complete replacement 
of the entire cortex by inflammatory cells; little collapse of the structural reticulum has taken 
place. No medullary elements are present in this area of the adrenal. (Phloxin methylene blue 
stain; reduced approximately %4 from mag. x 50.) 

Fig. 4 (Case 2).—Photomicrograph of adrenal. There is massive atrophy of the adrenal with 
collapse of the reticulum framework, thickening of the capsule, and loss of parenchymal elements. 
A heavy inflammatory infiltration is present at the top of the gland; the medulla which lies on 
the 7 ae is similarly involved. (Hematoxylin and eosin; reduced approximately % from 
mag. X 50. 


CHRONIC MONILIASIS ASSOCIATED 


previous entry, physical examination now revealed 
otitis media, diffuse pneumonitis, abdominal disten- 
tion, an enlarged liver and spleen, and generalized 
enlargement of the superficial lymph nodes. A 
suspension of a culture of Monilia from the oral 
lesions injected intravenously into a rabbit gave 
rise to monilial abscesses in the liver and spleen of 
the animal, in which both chromidial and hyphal 
elements were recognized microscopically. Secre- 
tions obtained at bronchoscwpy were cultured, and 
the presence of Candida albicans was demonstrated. 
The serum electrolyte levels were obtained for the 
first time during this admission (Table 2). 


WITH ADDISON’S DISEASE 


TasBLe 2.—Chronological Clinical and Laboratory Data Concerning Case 2 
(Born April 28, 1940) 


cans was cultured from the stool. The oral lesions 
became worse, and because of these symptoms the 
patient was admitted for the seventh time at the 
age of 4% years (January, 1945). The only new 
physical abnormality now present was hyperkeratosis 
of the skin aver the knees and ankles. The patient 
had no local or systemic reactions to injections of a 
vaccine prepared from cultures of his own heat- 
killed Candida organisms; a series of “desensitiza- 
tion” injections was carried out with no discernible 
effect on the lesions. Because of the low vitamin A, 
carotene, and glucose absorption curves, as well as 
large bulky stools containing 67% fat by dry weight, 
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Period of Observation 


Blood Alk. Phos- Total 
Sugar, phatase, N.P.N., Protein, 
_Period of Mg/ Bodansky Mg/ Gm/ 
Observation 100 Ce. Units 100 Ce. 100 Ce. 
Jan.-March, 1943...... 3.0 32.1 7.1 
Jan.-April, 1945....... 5.8 6.4 
Oct.-Nov., 1949........ ic 5.6 47.2 7.5 


Six months later (October, 1943), at the age of 

3%. years, he was admitted to the hospital for the 

sixth time because of recurrent diarrhea, an inter- 

mittent fever, with temperature ranging to 104 F, 

a transient but recurrent skin rash, and intermittent 

pain in the knees and abdomen. Physical examina- 

4 tion revealed the same conditions that had been 

present at the previous examination, although the 

liver and spleen were no longer palpable. Potassium 

iodide, given by mouth, improved the appearance 

of the oral lesions, but they did not clear. Cultures 

of the oral mucosa, the urine, and the stools failed to 
demonstrate the presence of yeast organisms. 


During the next 15 months, bouts of constipation 
were followed by periods of diarrhea with bulky 
frothy stools; during one of these episodes, C. albi- 


Observations on Clinical Chemical Values 


Feb.-March, Nov., Jan.-March, Oct., Jan.-April, May, Oct.-Nov., Dec. Feb., 
1941 1941 1943 1943 1945 1947 1949 1951 1952 
Clinical Pneumonia Searla- Stomatitis — — 
status Otitis tina Celiae syn- 
of media Thrush drome aad 
patient Respiratory 
infection ———————> 
Erythema Otitis Dental caries — 
marginatum media Nail lesions— 
Hepatomegaly Recur- Broncho- Alopecia — 
Splenomegaly rent pheumonia Broncho- Fatigue 
Lymphodeno- skin pneumonia Skin pig- 
pathy rash mentation —_————> 
Respiratory 
infeetion 
Coma 
Skin rash 
Death 


Serum Serum 
Serum Phos- Choles- 
Serum Serum Carbon Calcium, phorus, terol, 
Sodium, Chloride, Dioxide, Mg Mg Meg 
mEq/L. mEq/L. mEq/L. 100 Ce. 100Ce. 100 Ce 
138 103 8.3 4.9 
141 118 8.4 4.7 
née eee 9.2 44 
a 97 23.1 9.0 4.8 300 
151 20.2 8.4 


a celiac regimen was instituted. After two months 
in the hospital, he returned home for a month and 
then was readmitted because of bronchopneumonia, 
which cleared promptly after treatment. At the age 
of 5342 years (August, 1945), lesions of the finger- 
nails and toenails were first noted; the nails were 
soft, thickened, and fissured. At the age of 6%2 
years (January, 1947), the diagnoses of hypopara- 
thyroidism and Addison’s disease were first sug- 
gested, but at this time no adequate supporting data 
were believed to be at hand. On an admission to the 
hospital for the purpose of extraction of nonde- 
formed but carious teeth, at the age of 7 years 
(April, 1947), his clinical status had changed but 
little. Patchy areas of alopecia had appeared, and 
again his liver and spleen were barely palpable. He 
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was then followed in the outpatient department for 
two and one-half years, during which time attempts 
at therapy with undecylenic acid were tried with only 
fair success. New areas of involvement appeared 
on the scalp. At the age of 9%» years (October, 
1949), after failing to recover from an attack of 
bronchopneumonia, he was admitted to the hos- 
pital again, at which time he was afebrile, but fine 
scattered rales were heard on both sides on the 
chest. Roentgenograms of the chest at this time 
were not remarkable. A decrease in the eosinophile 
response to epinephrine and corticotropin (ACTH) 
was demonstrated; this was more apparent after 
treatment with epinephrine than after administra- 
tion of pituitary preparation. A phosphorus load 
test showed a satisfactory parathyroid-renal re- 
sponse in terms of the levels of the serum phos- 
phorus and calcium, but the total urine phosphorus 
excretion values suggested failure of absorption of 
the administered phosphorus from the intestine, 
which would invalidate the results of the tests. 
Three months before his death, increasing fatigue 
became a prominent complaint. Irritability, tingling 
of the hands and feet, and severe frontal headaches 
were noted also. No increased avidity for salt was 
recognized, though this had been mentioned previ- 
ously by his parents. The appearance of several new 
pigmented nevi was noted. 


Three days before death, a mild respiratory in- 
fection developed, and the morning of the day of 
death, he was discovered comatose and convulsing. 
On admission to the hospital, he was in a state of 
apparent decerebrate rigidity with nonreactive pu- 
pils. After samples of blood and spinal fluid were 
drawn (Table 2) he was given isotonic saline solu- 
tion, calcium gluconate, and 50% dextrose intra- 
venously in rapid succession. Continued convulsions 
limited to the right side were controlled by the use 
of intravenous barbiturates. He died two hours 
after admission, at the age of 111%» years (Feb- 
ruary, 1952). 


Postmortem Examination.—At postmortem exam- 
ination this child was small (well below the third 
percentile in height and weight), but fairly well 
nourished and well developed. The skin had a diffuse 
yellowish pigmentation, and there were several 
pigmented nevi over the trunk and extremities. A 
scaly erythematous skin lesion involved the left ear 
and the postauricular region. Microscopically, skin 
sections showed an increased melanin content in 
the basal layer, and pigment was found also in 
melanophores. The hair follicles were lacking in 
hair shafts, and their epithelium was thin, vacuolat- 
ed, and atrophic. A diffuse inflammatory process 
was present about the hair follicles, but no fungal 
forms could be found in the skin sections. All the 
nail beds were grossly dystrophic, thickened at the 
edges, and ridged in the middle. Microscopically, 
there was tremendous heaping up of partially 
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keratinized material at the nail edges, but no inflam- 
mation of the nail bed or evidence of fungal forms 
was present. The trachea was grossly congested 
and presented evidence microscopically of chronic 
tracheitis with a dense infiltration of the submucosa 
with lymphocytes, plasma cells, and polymorpho- 
nuclear cells. There were many fibrous adhesions 
binding the lungs to the parietal pleura and peri- 
cardium. The lungs were heavy, subcrepitant, and 
especially firm in the left lower lobe. Microscopical- 
ly, they showed chronic bronchitis, chronic pneu- 
monitis, and foci of acute inflammation. There was 
a minimal degree of diffuse bronchiectasis. In the 
peribronchial and peritracheal regions, enlarged 
chronically inflamed lymph nodes were present. A 
more acute inflammatory reaction was present in 
the more peripheral of these nodes. 


The tongue was smooth and without evidence of 
monilial plaques. Microscopically, there was some 
thickening of the epithelium of the tongue, and 
areas of ulceration and inflammation were present. 
The stomach and small intestine contained many 
prominent lymphoid follicles. The large intestine 
was edematous and boggy, grossly, but no abnor- 
malities were found on microscopic examination. 
Grossly, the spleen was smaller than normal, and 
it was not remarkable on microscopic examination. 
The liver, too, was smaller than the expected weight 
by more than 200 gm., and a periportal chronic 
inflammatory exudate was present in the slightly 
widened portal triads. The latter change could not be 
considered sufficient to be labeled as “cirrhosis.” 
The gall bladder contained about 45 faceted mixed 
stones, but showed no evidence of chronic inflam- 
mation. The pancreas had a minimal chronic inter- 
lobular inflammatory reaction. The adrenals weighed 
only 0.2 gm. apiece, but had their usual triangular 
outline. They measured 3.0 x 1.0 x 0.1 cm. and 
4.0 x 15 x 0.2 cm., respectively, for the right and 
the left. Their blood supply was intact. On being 
held to the light, they were translucent, and on 
cross section, neither the cortex nor the medulla 
could be distinguished. At the tip of one folium 
alone could surviving cortical cells be recog1.ized 
microscopically, and this area was heavily infiltrated 
with lymphocytes and occasional plasma cells (Fig. 
4). In the remainder of the cortex, only the reticu- 
lum framework was left, and it was infiltrated with 
the same elements. The medulla, although discrete, 
also appeared to have undergone degeneration in 
certain areas and was infiltrated heavily by large 
masses of lymphocytes. The adrenal capsule was 
thickened because of accretion of the cortical re- 
ticulum elements. The kidneys, while normal 
grossly, contained scattered glomeruli with prolif- 
eration and scarring, surrounded by an interstitial 
infiltration of lymphocytes, plasma cells, and large 
mononuclear cells. 


i 
> q 
e 
omy 


ASSOCIATED 


CHRONIC MONILIASIS 

The thyroid was normal grossly, but contained 
foci of acinar degeneration and replacement by 
fibrous tissue, lymphocytes, and plasma cells. The 
latter foci were not numerous. A careful search 
was made for parathyroid tissue, first, by dissection 
and sectioning of all the suspicious nodules in the 
area (most of which turned out to be lymph nodes), 
and second, by step-sectioning the remaining thyroid 
and tracheal tissue. Only one small parathyroid 
element was found which was made up of cords of 
small chief cells interspersed with fat and a few 
large chief cells with clear cytoplasm. This gland 
was smaller than a normal-sized parathyroid gland. 

No abnormalities of bone or endochondral bone 
formation were present. The bone marrow of the 
ribs and vertebrae was characterized by a relative 
increase in myeloid and iymphoid elements at the 
expense of the erythroid series. The brain appeared 
normal grossly, but lymphocytic collections were 
present in the meninges and the cortical perivascular 
spaces of the cerebrum and in similar regions in the 
pons. In the medulla, a single focus of swollen glial 
elements was present in the white matter near the 
inferior olivary nucleus. The anterior lobe of the 
pituitary showed a considerable decrease in the num- 
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ber of basophilic elements, and those basophiles 
present were relatively degranulated. The eosino- 
philic cells were all small, and the great majority 
had a decrease in stainable granules, but they were 
not reduced in number. Cultures were made on 
Sabouraud’s medium from scrapings of the tongue, 
lung, spleen, adrenals, and fingernails ; none of these 
grew any yeast forms after two weeks of incubation 
at room temperature or at 37 C. Cultures on ordi- 
nary laboratory media produced streptococci from 
the heart blood and pneumococci, Staphylococcus 
aureus, and Neisseria catarrhalis from the lungs. 

In this patient’s younger sibling (Case 11, Table 
4), moniliasis developed at the age of 1%2 years, 
and hypoparathyroidism and the celiac syndrome at 
the age of 6%» years. His course has been partially 
described by Collins-Williams.* He is still alive, but 
the symptoms of hypoparathyroidism are under 
poor control. He has shown no evidences of Addi- 
son’s disease. 

Case 3.—This girl wus first seen at the age of 
41%.> years (April, 1946) because of thrush which 
had been present since the age of 32 years. At 
this time, a thin gray membrane was described as 
being present over the buccal mucous membrane and 


TABLE 3.—Chronological Clinical and Laboratory Data Concerning Case 3 


(Born June 14, 1941) 


Period of Observation 


September, March, September, February, August, May, Avgust, 
1944 1947 1948 1949 1951 1952 1953 
Clinieal Onset of oral——————— — 
status of moniliasis 
patient Onset of 
scalp and—————_ — — 
nail lesions 
Alopecia —+ Some improvement in alopecia 
Fissures at 
mouth angles 
History of 
excess 
intake 
Clinieal Addison’s —> 
disease 
Vulvar involvement 
Maintenance on 
desoxycerticosterone Acute 
acetate (DOCA) Vesicular gastro- 
and cortisone lesion of enteritis, 
hands and peritonitis, 
feet coma, 
death 
Observations on Clinical Chemical Values 
Serum 
Blood Alk. Phos- Total Serum Serum Phos- Choles- 
Sugar, phatase, N.P.N., Protein, Serum Potas- Serum Carbon Caleium, phorus, _ terol, 
Period of Mg/ Bodansky Mg/ Gm/ Sodium, sium, Chloride, Dioxide, Mg/ Mg/ Mg/ 
Observation 100Ce. Units 100 Ce. 100Ce. mEq/L. mEq/L. mEq/L. mEq/L. 100Ce. 100Ce. 100Ce. 
February, 1949 7.9 eoee ie 9.2 6.4 300 
On entry— 
Aug., 1951 248 3.7 80.6 7.2 116.0 6.7 70.0 11.2 7.2 7.9 
On discharge— 
Aug., 1951 102 75 31.0 5.2 139 4.3 99 eee 9.2 5.2 ° 
May, 1952 eee 21.7 6.8 140 3.6 98 27.6 8.8 6.1 
August, 1953 veh 49.8 140 44 100 12.8 
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tongue. At a second visit to the outpatient depart- 
ment, four months later (August, 1946), moist 
areas with dried centers were present over the right 
ear and occipital region. At the age of 5%» years 
she was seen again (March, 1947) because of 
typical thrush lesions. At this time the liver was 
palpable below the costal margin. No smears or 
cultures were made of the mouth or scalp lesions. 
Methylrosaniline chloride (gentian violet) was pre- 
scribed, as on the previous visits. At about this 
time the nails were first noted to be abnormal 


(Table 4). 


The patient was next seen at the age of 7%42 years 
(September, 1948) because of alopecia of two to 
three months’ duration. There were round circum- 
scribed areas of alopecia with raised erythematous 
edges; the buccal lesions were the same as those 
described previously, but now the corners of the 
mouth were cracked and fissured. The teeth were 
carious. The nails of two phalanges of the right 
hand and foot were brownish gray, thickened, brittle, 
cracked, and rough. A smear showed the lesions 
of the mouth to be compatible with thrush. A 
culture of the mouth lesions produced C. albicans. 
A month later granulomatous lesions of the inter- 
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phalangeal areas were found. At 7542 years of age 
(February, 1949), because of a suspicion of the 
presence of hypoparathyroidism, calcium, phos- 
phorus, and phosphatase levels were obtained. These 
were normal. The alopecia spread to involve the 
eyebrows. The scalp lesions were resistant to treat- 
ment with undecylenic acid and paraaminobenzoic 
acid, as were the mouth lesions to hydrogen peroxide 
and nitromersol (Metaphen). A history of excessive 
salt intake was elicited for the first time. Roent- 
genologic study of the wrists showed a retardation 
of one year in bone maturation. Because of the 
suspicion of the presence of a hypoparathyroid state, 
oral calcium gluconate was prescribed. 


The patient was not seen again until the age of 
102 years, at the time of her first hospital admis- 
sion to The Children’s Medical Center (August, 
1951). For one year she had suffered from inter- 
mittent dysphagia, but one month before admission 
she complained of fatigue and thereafter was listless 
and apathetic and had several episodes of vomiting 
and collapse. After one of these she was admitted 
to another hospital, where she received dextrose 
and saline infusions with considerable improvement 
in her clinical condition. On admission to The Chil- 


TABLE 4.—Cases of Adrenal or Parathyroid Hypofunction or Both and Associated Chronic Moniliasis 


Age of Onset of 
Monilial Lesions, Yr. 
A. 


Age of Onset 
of Endocrine 
Hypofunction, Yr. 


Siblings 


No. Author Sex Affected “Mouth 
1 Present report (men- M Case 10 i” 
tioned also by 
‘Talbot and his 
associates) 
2 Present report M Case 11 3t 
3 Present report 6t 
4 Sutphin, Albright, M Cases 5, 6 12t 
and MeCune + 
5 Sutphin, Albright, F Cases 4, 6 ri 
and McCune 1 
6 Sutphin, Albright, F Cases 4,5 12 
and MeCune * 
7 Sutphin, Albright, F ou 2 
and McCune + 
8 Sutphin, Albright, wales as 
and MeCune * 
9 Sevringhaus ¢ ree 4 
10 Talbot, Sobel, F Case 1 1 
McArthur, and 
Crawford 2 
11 Collins-Williams * M Case 2 1.5¢ 
12 Thorpe and Handley 5 4 1/12t 
13 Saivesen and Boe ® 6 mo. 
14 Gotta and Odoriz 7 


Mass. Gen. Hosp. 


Childhood Childhood 16 


—, Hypopara- Addison’s 


Nails thyroidism Disease Follow-Up Data 


4* is 6 Died at 6 yr. of age; 
postmortem examina- 
tion 

5t ? (text) 11.8 Died at 11 10/12 yr. of 
age; postmortem ex- 
amination 

6t ? ll Died at 12 2/12 yr. of 
age; postmortem ex- 
amination 

Infaneyt 10 Lesions persist at 
23 yr. 

6* 6 Died at 14 yr. in ‘renal 
failure’; no postmor- 
tem examination 

4-5 1111/12 = 12.0 Died at 12 yr.; no post- 
mortem examination 

7.5t 7.5 

6t 6 

4 5 ee Alive at 21 yr. 

ee 7 6.6 Died at 10 yr.; no post- 
mortem examination 

5t 6.5 Alive; lesions persist 
at 14 yr. 

4 1/12 Unchanged at 7 yr. 

1 7 Died at 8 yr., with 
suggestive Addison’s 
crisis 


Responsive to treat- 
ment at 21 yr. 

Died 3 8/12 yr., post- 
mortem: adrenal 
hypotrophy 


32/12 ?3 8/12 


* Positive cultures for unidentified yeasts only. 
+ Positive cultures for Candida albicans. 
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CHRONIC MONILIASIS ASSOCIATED WITH ADDISON’S DISEASE 


Fig. 5 (Case 2).—Patient at age of 2% years. The child is short but well nourished. His 


abdomen is protuberant. 


Fig. 6 (Case 2).—Mouth and tongue of patient at age of 10 years. There are raw areas at the 
corners of the mouth; the tongue is irregular with smooth areas. 

Figs. 7 and 8 (Case 2).—Fingers and toes of patient at age of 6742 years. The fingernails and 
toenails are severely damaged. The interphalangeal area of the fourth and fifth toes is excoriated. 
Note the pigmented nevi on the dorsum of the fingers end hands. 


dren’s Medical Center the child was weak, de- 
hydrated, and stuporous. Numerous pigmented nevi 
were present, and there was pigmentation of the 
creases of the hands. The monilial lesions of the 
mouth had changed little, but now the tongue was 
beefy red and lacked papillae. There was some 
reddening of the genital interlabial region. Hyper- 
active reflexes and spontaneous twitching of the 
muscles were present, though no Chvostek’s or 
Trousseau’s signs could be elicited. The blood pres- 


sure measured 70 mm. of mercury systolic and 38 
diastolic, and the temperature was 97.2 F by rectum. 
The serum electrolyte levels were consistent with 
those of Addisonian crisis and acidosis (Table 3). 
The electrocardiograms were consistent with those 
of hyperkaliemia. After restoring the patient’s salt 
and fluid levels, testing of the adrenal function by 
means of the corticotropin-eosinophile, epinephrine- 
eosinophile, and 17-ketosteroid excretions was car- 
ried out. Results of these tests were positive for 
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Figs. 9 and 10 (Case 3).—Hands and feet of pa- 
tient at age of 10%2 years. There is marked destruc- 
tion of the fingernails and toenails, with roughening 
and discoloration of the paronychial and interphalan- 
geal regions. 


hypocorticism. A Kepler-Power water test gave 
negative results. Though at the time of initial ad- 
mission the calcium and phosphorus levels were sug- 
gestive of hypoparathyroidism, they later returned 
to normal. On a restricted calcium intake, results of 
urinary Sulkowitch tests varied from negative to 
3+, thus giving an equivocal result. Positive C. 
albicans cultured were obtained from the urine and 
nail-bed scrapings, but those of the mouth were 
negative. The patient was maintained on desoxy- 
corticosterone acetate and cortisone and was dis- 
charged clinically improved but with her mouth, 
skin, and fingernails essentially unchanged. In the 
outpatient department she was given repeated doses 
of desoxycorticosterone acetate, and cortisone was 
administered daily. Two additional hospital admis- 
sions were required because of fever and because of 
a fever and a rash. In the latter admission (May, 
1952), the peripheral lymph nodes, the liver, and the 
spleen were all palpable. At this time it was first 
noted that her alopecia had begun to fill in sur- 
prisingly well. Extension of the monilial process 
took place with involvement of the vulva with white 
patches, and in August, 1952, there was vesicular 
involvement of the dorsum of the right foot which 
was thought to be either a local moniliasis infection 
or a moniliid. Following two more admissions, one 
(November, 1953) for mild pneumonitis and one 
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(June, 1953) for dental extractions, she was ad- 
mitted for the final time in August, 1953. This last 
admission was instigated by the onset of acute gas- 
troenteritis, productive of blood-stained stools, and 
associated general collapse. She responded at first 
to the administration of desoxycorticosterone ace- 
tate (DOCA), antibiotics, and intravenous fluids, 
but a few hours after admission passed into an irre- 
versible state of shock following the onset of severe 
abdominal pain and distention. Despite the mildness 
of the chemical acidosis the patient died some 24 
hours after admission, at the age of 12%. years. 
Examination on this last admission revealed per- 
sistent oral moniliasis, onychosis, and mild rela- 
tively improved alopecia. 

Postmortem Examination—At postmortem ex- 
amination the child was small (below the third per- 
centile in weight and height), but fairly well de- 
veloped and moderately well nourished. There was 
hyperpigmentation of the skin both grossly and 
microscopically. Three nails of each hand and all 
the toenails were thickened and heaped up, but a 
section of one nail exhibited only keratin-like ma- 
terial without evidence of monilial invasion or 
superficial growth. All the 10 upper and 14 lower 
teeth were carious. Both grossly and microscopi- 
cally a chronic nonspecific granulomatous ulceration 
of the tongue and esophagus was evident. Special 
stains revealed monilia along the surface of these 
organs but never within the depths of the inflamed 
areas. 

Four small parathyroid glands were found after 
a careful search. Microscopically these were made 
up almost entirely of clear chief cells though two 
contained a minimal amount and one a moderate 
infiltration of lymphoid cells. There was no other 
evidence of degeneration or inflammation within the 
parathyroids (Fig. 11). 

Each pleural cavity contained 250 cc. of clear 
amber fluid. The lungs were moderately atelectatic, 
but microscopically the only other change noted 
was a diffuse peribronchial lymphocytic infiltration 
and subpleural aggregations of lymphoid tissue 
which grossly appeared as small white pleural 
nodules. 

The abdomen contained 1000 cc. of cloudy fluid 
with visible fibrinous tags adherent to the peritoneal 
surfaces. Microscopically peritonitis was quite 
marked on all serosal surfaces. The upper small 
bowel and stomach were normal. In the lower ileum 
and colon, except in reddish denuded areas, the 
mucosa was covered by a shaggy brown membrane. 
Microscopically this membrane contained a mixture 
of coccobacillary colonies of bacteria. Severe ulcer- 
ation of the mucosa with extension into the sub- 
mucosa was common. Platelet thrombi were fre- 
quently found in the vessels near these ulcerations. 
The mesenteric nodes were enlarged. The liver was 
slightly underweight owing to the extreme atrophy 
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Fig. 11 (Case 3).—Photomicrograph of one parathyroid gland. At one border a well-defined 


lymphoid follicle can be made out; scattered lymphocytes are also seen elsewhere. (Hematoxylin 
and eosin; reduced approximately 4 from mag. x 130.) 


Fig. 12 (Case 3).—Photomicrograph of the adrenal. No vestige of the adrenal cortex remains 
in this area, only the capsule and the medulla are present. (Hematoxylin and eosin; reduced 
approximately % from mag. x 130.) 
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of the left lobe, which was represented only by a 
folded mass of firm fibrous tissue. Microscopically 
this consisted of fibrous tissue surrounding numer- 
ous isolated biliary ducts and vessels. A focal mono- 
nuclear cell infiltration was present in the slightly 
enlarged fibrotic portal areas of the otherwise nor- 
mal right lobe. 

The adrenals were not recognized grossly, but 
section of the tissue removed en bloc from the region 
of the superior pole of each kidney revealed adrenal 
remnants. Microscopically this remaining tissue con- 
sisted of normal medulla, about which was col- 
lapsed a slightly thickened fibrous capsule with an 
occasional area of old mononuclear cell infiltration 
but no evidence of Monilia. The adrenal cortex was 
totally absent (Fig. 12). In the brain the only 
changes noted were rare mild perivascular collec- 
tions of lymphocytes and an associated moderate 
glial response. The pituitary contained a normal 
complement of granulated basophiles and acido- 
philes. One small adenomatous collection of chromo- 
phobes and a suggestion of others were evident. 
Postmortem cultures grew S. aureus and Escherichia 
coli from heart blood, lung, colon, and peritoneal 
fluid. Cultures on Sabouraud’s medium from the 
fingernails, a toenail, skin, colon, and peritoneal 
fluid grew C. albicans, but similar cultures from the 
tongue, lung, and blood failed to produce yeasts. 


COMMENT 


The familial incidence of moniliasis and 
endocrine hypofunction of the parathyroid 
glands or adrenals, or both of these organs 
simultaneously, is a striking feature of these 
cases. In Table 4 are listed the known cases 
of diffuse moniliasis and hypoparathyroidism 
or adrenal insufficiency, or both. It will be 
noted that of Sutphin, Albright, and Mc- 
Cune’s * five patients who had hypoparathy- 
roidism, three were siblings. In their third 
case there were also symptoms of Addison’s 
disease some six months before the onset 
of the patient’s first carpopedal spasm, at 
the age of 11. No postmortem examination 
was performed, but because of the presence 
of a prominent hilar roentgen shadow, al- 
though there was no other lung involyement, 
and because of a positive tuberculin reaction, 
she was considered to have tuberculous in- 
volvement of the adrenal cortex. The patients 
in Cases 1 and 10 (both mentioned by Tal- 
bot, Sobel, McArthur, and Crawford *) were 
siblings also. In Case 10, the symptoms of 
Addison’s disease developed first, and then 


680 


A. AMERICAN JOURNAL OF DISEASES 


OF CHILDREN 


those of hypoparathyroidism. No postmor- 
tem examination was performed. The pa- 
tients in Case 11 (described by Collins-Wil- 
liams *) and Case 2 were siblings also. Both 
children had evidence of moniliasis; hypo- 
parathyroidism is present in Case 11, and 
Addison’s disease was present in Case 2. 

The case reported by Leonard '® should 
be mentioned here. He described an 11%» 
year-old girl who had convulsions which be- 
gan at the age of 3 years and in whom an 
established diagnosis of hypoparathyroidism 
was made at the age of 9%» years and of 
Addison’s disease at the age of 10%» years. 
She died in Addisonian crisis a year after 
the latter diagnosis was made. This child 
had hypoplastic carious teeth, brittle de- 
formed fingernails, and chronic conjunc- 
tivitis. No attempts to isolate monilial or- 
ganisms were made. At postmortem exam- 
ination no parathyroid tissue could be found, 
the adrenal cortex was atrophic, and wide- 
spread lymphocytic infiltrates were present 
in the viscera and the brain. The pituitary 
gland was observed to have a decrease in the 
percentage of basophiles, and there was de- 
granulation of those basophiles that  re- 
mained. No fungal forms were seen in the 
postmortem material. A very similar surviv- 
ing case has been reported by Papadatos and 
Klein." 

Of crucial importance to this discussion of 
these cases is the role of Monilia in cultures 
of the mouth, skin, and nail scrapings. It 
must be conceded that, in point of time, the 
appearance of monilial lesions with culturally 
demonstrable organisms antedated the symp- 
toms of overt endocrine hypofunction in 
every case and thus might be considered a 
causal agent. The relentless progressive 
spread of the lesions from the mouth to suc- 
cessive new regions in the body is also a 
strong argumert for the etiologic signifi- 
cance of the monilial infection. However, 
there are a number of facts which are diffi- 
cult to reconcile with this point of view. 
First, most of the same areas that are in- 
volved by the Monilia are known to be af- 
fected by the hypoparathyroid state alone, 
and the changes of hypoparathyroidism may 
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mimic most of those seen in the present 
group of cases.§ The teeth, conjunctivis, 
skin, hair, and nail beds all may suffer a 
dystrophic change after surgical ablation of 
the parathyroid glands. The healing of these 
skin, hair, and nail dystrophies with dihy- 
drotachysterol (A. T. 10)*° or with exoge- 
nous parathyroid hormone has been report- 
ed.'* Second, in the cases seen at postmortem 
examination, there was a conspicuous lack of 
fungal infection in any of the organs sampled 
in two of the three cases in our series and 
in the third only superficially on the esophag- 
eal mucosa. Third, merely culturing monil- 
ial organisms is not sufficient to establish an 
etiologic relationship between the monilial 
organisms and the demonstrable lesion of the 
skin or mucous membrane; the organisms 
must be present in oral smears and the skin 
lesions must have a grossly diagnostic ap- 
pearance.’® In lesions of the buccal mucosa, 
these criteria are fairly adequately estab- 
lished, but for lesions of other areas, they 
are less well fulfilled. Fourth, it must be 
recognized that the frequency with which 
culturable yeast forms are obtained from 
normal mouths,"® skin, and nails is appreci- 
able.’’ If the species is limited to C. albicans, 
the percentage of positive cultures decreases 
sharply but is still considerable when ob- 
tained from abnormal but pathologically non- 
specific skin lesions.** Fifth, if the mouth 
cultures are positive, it may be expected that 
stool and sputum cultures will be positive 
also, but such positive cultures by no means 
indicate a pathologic involvement of the 
bowel or lung by the cultured organism.’® 
Skin tests or agglutination for C. albicans 
in determining pathogenicity are of no 
value. '* It is interesting that the patients in 
Cases 2 and 3 had at least two different rec- 
ognizable monilial stains during the course 
of their illness. However, it must be ad- 
mitted that all mycologists do not recognize 
C. albicans var. stellatoides as a distinct en- 
tity from the other main group of C. albicans. 


The evidence that hypoparathyroidism 
might have been present in the first of the 


§ References 10-15. 


cases reported in detail here lies in the 
slightly low terminal calcium values, (the ex- 
tremely low terminal value for phosphatase 
of 0.6 Bodansky Units), and the fact that 
parathyroid tissue could not be found at post- 
mortem examination, even though it was 
specifically searched for. Photophobia, as 
displayed by this patient, was present in the 
patient with idiopathic hypoparathyroidism 
described by Emerson and co-workers."* 

In the second case, there is much more 
evidence suggesting the presence of hypo- 
parathyroidism. First, the patient had the 
dystrophic changes of the nails, hair, and 
skin suggesting hypoparathyroidism (beg- 
ging the apparent primacy in time of the 
Monilia for the moment). Second, the serum 
calcium levels were always at or slightly 
below low normal levels, a condition con- 
sistent with but not diagnostic of mild hypo- 
parathyroidism. Third, though results of the 
oral phosphate load test were not demon- 
strably positive, the failure of excretion of a 
large part of the phosphate administered may 
indicate that the “load” was not absorbed ; 
thus, the absence of an abnormal result does 
not rule out a decrease in parathyroid func- 
tion. This apparent low phosphate absorp- 
tion '* might have been the result of this 
patient’s celiac syndrome, in which calcium 
and phosphate values may be low. Fourth, 
the finding of but a single small parathyroid 
remnant after an extensive search lends 
credence to the presence of a hypoparathy- 
roid state. Fifth, he had symptoms of irri- 
tability, tingling of the hands and feet, and 
headaches shortly prior to the Addisonian 
crisis, all of which are seen in hypoparathy- 
roid states. 

In the third case, the total calcium excre- 
tion on the restricted calcium diet was low. 
Low calcium and high phosphorous values 
were recorded at the time of adrenal crisis, 
at which time the patient had marked irri- 
tability of muscle groups, and later calcium 
levels tended to be low, while the blood phos- 
phorous was elevated, but not to diagnostic 
levels. X-rays of the teeth were normal and 
her bone age was never seriously retarded. 
However, trophic changes associated with 
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hypoparathyroidism, i. e., alopecia and ony- 
chosis, were manifested early in the patient’s 
disease. Four small parathyroids were found 
after careful search at postmortem examina- 
tion, and microscopically two of the four 
glands contained a small amount and one a 
moderate amount of lymphoid tissue. The 
remainder of each gland was made up of ap- 
parently normal chief cells. There were no 
degenerative changes or fatty infiltration. 
The parathyroids have been identified in only 
one '* of a few reported cases of idiopathic 
hypoparathyroidism where autopsies have 
been performed. In this one case there was 
almost complete replacement of the parathy- 
roids by fat tissue. The suggestion of a par- 
tial or pretetanic hypoparathyroid state is 
in keeping with Lachmann’s *' hypothesis 
“that the parathyroids may have two func- 
tions, namely, regulation of blood calcium 
concentration and another function the fail- 
ure of which gives rise to the trophic disturb- 
ances.” There is some evidence that coexist- 
ent Addison’s disease tends to mitigate the 
manifestations of hypoparathyroidism,|| and 
there is evidence that cortisone will aggra- 
vate hypoparathyroid symptoms.** 

The lesions of the adrenal glands in the 
three cases presented are identical with those 
described in the histologically well-circum- 
scribed but as yet etiologically obscure group 
of “primary adrenal atrophies.”{ In nearly 
all cases described in the literature, as in our 
cases, there was no scarring, and lymphocytic 
infiltrations of the cortical and medullary 
remnants, necrobiotic changes in the surviv- 
ing cortical cells, and attempts at nodular 
reparative hyperplasia were present. The 
widespread hyperplasia of the lymphoid 
structures, as well as the lymphoid infiltra- 
tions into the liver, pancreas, and thyroid,# 
are well-recognized features of this so-called 
“cytotoxic adrenal atrophy.” Generalized 
lymphoid hyperplasia is a_ well-recognized 
phenomenon following experimental ablation 
of the adrenals,*® and many of the lymphoid 


|| References 10, 12, and 22. 
{ References 24-28. 
# References 24 and 25. 
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infiltrations seen at postmortem examination 
may be a reflection of adrenal insufficiency. 
These changes were conspicuous in our two 
cases. The comparative sparing of the outer 
glomerulosa zone in the early stages of the 
adrenal cortex cytotoxic degeneration in our 
first case has also been recognized.* This 
was thought to be present in the more acute 
rapidly progressing cases. Since identical 
changes have been recognized in Addison’s 
disease without evidence of moniliasis, the 
role of the latter becomes increasingly doubt- 
ful. The degranulation and loss of basophilic 
and eosinophilic cell elements in the pituitary 
gland are seen in both tuberculous destruc- 
tion and “primary adrenal atrophy.”** They 
do not imply the presence of a primary pitu- 
itary disorder. 

The relation of the cirrhosis in Case 1, the 
early periportal fibrosis in Cases 2 and 3, 
and the atrophy of the left lobe of the liver 
in Case 3 to the cytotoxic degeneration of the 
adrenal is speculative but of interest. Lucke + 
pointed out the histologic simularity between 
the process of cytotoxic adrenal degeneration 
and of acute epidemic hepatitis. Friedman *° 
suggested that the increased incidence of 
adrenal atrophy recorded in the files of the 
Army Institute of Pathology during World 
War II might be correlated with the widely 
prevalent epidemic hepatitis of that period, 
though none of his patients had histories of 
previous or concurrent hepatitis. There are 
other known cases of adrenal atrophy and 
cirrhosis reported by Duff and Bernstein.*° 
It should be mentioned also that in the case 
of idiopathic hypoparathyroidism reported 
by Cantarow and his associates,’* a child with 
ectodermal dysplasia also had cirrhosis of 
the liver. Regardless of the etiologic signifi- 
cance of the Monilia organisms in such in- 
stances, chronic dystrophic lesions of the 
mouth, skin, fingernails, and hair in children, 
with or without overt hypoparathyroidism, 
must be regarded as warning signals of pos- 
sible degeneration of the adrenal and of clin- 
ical Addison’s disease. The latter, as seen 


* References 30 and 31. 
+ Lucke, B., quoted by Friedman.%° 
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CHRONIC MONILIASIS ASSOCIATED 
in these cases, may be explosive in onset and 


fatal in spite of prompt and adequate therapy. 


SUMMARY 


Three instances of Addison’s disease of 
the “cytotoxic” atrophic type, occurring in 
children in whom clinical moniliasis of the 
mucous membranes of the mouth, nail beds, 
and skin had been present, were seen at post- 
mortem examination. In two of these, fea- 
tures suggestive of hypoparathyroidism were 
present. A sibling of one of these children 
had clinical moniliasis and hypoparathyroid- 
ism; a sibling of the other had these condi- 
tions and Addison’s disease. The monilial 
infection, though preceding the onset of clin- 
ically recognized endocrine hypofunction, 
cannot be proved to be etiologically related 
to it. Twelve additional cases of moniliasis 
and endocrine hypofunction have been taken 
from the literature. Of these 14 patients, 11 
had hypoparathyroidism, 5 had Addison’s 
disease, and 2 had both. Seven of these cases 
occurred in three families, while six showed 
no such familial incidence. 


Dr. Nathan B. Talbot gave permission for re- 
view of a portion of the clinical record, and Dr. 
Benjamin Castleman, of the Massachusetts General 
Hospital, for review of the gross autopsy protocol 
and microscopic sections on Case 1. 
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H. SHUKRY, M.R.C.P., D.CH. (London) 
and 
Ss. AWWAAD, M.D., D.CH., Cairo, Egypt 


Isoniazid was introduced for the treatment 
of tuberculosis early in 1952. It is an ex- 
tremely potent antituberculosis agent both in 
vitro and in vivo. It is bacteriostatic in vitro 
in concentrations as low as 0.05y per cc. and 
inhibits BCG. in a concentration of 0.02. 

Its toxicity in man is relatively low in 
dosage up to 5 mg/kg. of body weight. The 
toxic effects include constipation, difficulty 
in micturition, increased reflexes, and dizzi- 
ness. Impairment of renal function may re- 
sult in the retention of toxic concentrations 
in the body. Also, in epileptics caution is 
urged. Chronic toxicity results in anorexia, 
loss of weight, ataxia, tremors, convulsions, 
and jaundice. At postmortem examination, 
there is hepatic fatty degeneration and renal 
tubule degeneration. 

After an oral dose of 3 mg. per kg., a 
plasma concentration of 1.3 to .\.4y per cc. is 
reached. One-half to three-quarters of the 
‘ ingested dose is excreted in the urine within 
24 hours, and about 10% passes in the feces. 
The drug passes freely into the saliva and the 
cerebrospinal fluid and to a less extent into 
the serous cavities. 

The report of The Medical Research 
Council * showed that resistant strains to the 
drug were found in 11% of cases at the end 
of the first month, 52% at the end of the 
second, and 71% at the end of the third. 


Professor of. Paediatrics (Dr. Shukry) and As- 
sistant Professor of Paediatrics (Dr. Awwaad), 
Paediatric Department, Abbassia Faculty of Medi- 
cine. 


While according to the report of the Com- 
mittee on Therapy of the American Trudeau 
Society * there was no evidence that the isoni- 
azid compounds were as effective as the 
combination of streptomycin plus p-amino- 
salicyclic acid (PAS), that of The 
Medical Research Council’ showed that 
there was a slightly bigger proportion of 
cases that improved in the izoniazid series 
than in the PAS series. However, the most 
detailed report on the present status of izoni- 
azid is that given by the Committee on Chem- 
otherapy and Antibiotics, American College 
of Chest Physicians. This gave the following 
information : 

1. In pulmonary tuberculosis the use of 
isoniazid results in early symptomatic im- 
provement, often dramatic, with reduction of 
fever, cough, and expectoration and fre- 
quently improvement of the appetite and in- 
crease of weight. 

2. In tuberculosis of the mucous mem- 
branes, e. g., laryngeal and tracheobronchial, 
the response to isoniazid is similar to that 
with PAS. 

3. In tuberculosis of the genitourinary 
tract, serous membranes, glands, and sinuses, 
the reports are too few and the studies are of 
too short duration for adequate evaluation. 
However, so far they tend to be favorable. 

4. The reports on acute miliary tubercu- 
losis indicate that the results with isoniazid, 
in oral doses of 5-7 mg/kg. of body weight, 
are approximately equal to those obtained 
with PAS for similar periods. The com- 
mittee tends to favor their combination for 
at least one year. 

5. In tuberculous meningitis also the re- 
sults are equal to those obtained with PAS. 
Symptomatic improvement is rapid and dra- 
matic, and spinal fluid cultures are usually 
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negative for tubercle bacilli after combining 
the two drugs for a year or more. 


6. As to the treatment of childhood tuber- 
culosis, the report stated that isoniazid had 
not yet been used extensively in children for 
definite evaluation at that time. 

We got the chance to work with isoniazid 
(Rimifon)* early in June, 1952. By that 
time the available reports on the effects of 
isoniazid in the treatment of childhood tuber- 
culosis were very scanty, and there were no 
available reports on its use in the treatment 
of tuberculous peritonitis in childhood. It 
was decided therefore to test the effect of 
isoniazid in this respect. 

One of us (S. A.) also came across two 
brothers and one sister, 6, 8, and 10 years 
old, who were vaccinated by him with the 
BCG. and in whom the vaccination resulted 
in localized abscesses at the site of vaccina- 
tion, with sinuses which continued to dis- 
charge for more than two months and with 
regional lymphadenitis. Isoniazid was tried 
in these three cases too. 


Fifteen cases of tuberculous peritonitis 
were collected from the outpatient of the 
Childrens’ Hospital at Abbassia and were 
hospitalized for investigation and treatment. 
They all gave a positive tuberculin reaction. 


In addition to the ordinary measures of 
treatment, which include complete rest, good 
diet, and tonics, isoniazid was administered. 
In the first 10 cases, a dose of 5 mg/kg. of 
body weight/24 hours was given, and in the 
second five cases the dose was raised to 
10 mg. The response to the drug was judged 
by the change in the clinical picture of the 
patient, his temperature, abdominal condi- 
tion, E. S. R., and body weight. The cases 
were followed up after cessation of treatment 
for a period of 10 to 20 months. Before, 
during, and for some time after treatment a 
complete blood picture and urinalysis were 
done weekly, and the cholesterol-cephalin test 
was done every fortnight. They showed ab- 


* Rimifon used in this study was kindly supplied 
by the scientific department of F. Hoffmann-La- 
Roche, Inc., Cairo, through the courtesy of Dr. M. 
Darwish. 


686 


JOURNAL OF DISEASES OF CHILDREN 


sence of any toxic effect of the drug on the 
blood, kidneys, or liver, with both the low 
and the high dosage. It was observed that 
the higher dosage, however, induced no sig- 
nificant improvement in the clinical response 
to recommend its application. 

The Table summarizes the cases of tuber- 
culous peritonitis treated and the results ob- 
tained. 

In the three cases of local complications fol- 
lowing BCG. vaccination, isoniazid treat- 
ment induced a very rapid healing. Within 
one week the sinuses closed, the local ab- 
scesses healed, and the regional lymphade- 
nitis subsided. 


SUMMARY AND CONCLUSIONS 


Fifteen cases of tuberculous peritonitis of 
different types and 3 cases of localized 
tuberculous skin abscesses with discharging 
sinuses and regional lymphadenitis following 
BCG. vaccination were treated with isoniazid. 

Out of the 15 cases of tuberculous peri- 
tonitis, 12 cases were completely cured within 
a period of 6 to 10 weeks’ treatment, and the 
remaining 3 cases showed a very marked 
improvement. All cases of tuberculous as- 
cites and tabes mesenterica were completely 
cured within a period of 2 to 6 weeks, and no 
recurrences occured in a follow-up of 10 to 
20 months’ duration. Out of seven cases of 
the fibrocaseous type, four were completely 
cured within six to eight weeks’ treatment, 
while the remaining three showed a very 
marked improvement. 

In all cases, the fever when present sub- 
sided within one week, and the E. S. R. 
showed a progressive decline to reach normal 
or very near to normal levels by the end of 
treatment. The body weight showed an in- 
crease in 13 cases and remained stationary 
in the other two. 

Associated extra-abdominal tuberculosis 
was also very favorably influenced with isoni- 
azid treatment. Chest infiltration when pres- 
ent showed marked regression. Phlyctenular 
conjunctivitis which was present in one case 
healed within four days, and large masses of 
matted tuberculous lymphadenitis subsided 
with healing of discharging sinuses in three 
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to six weeks. However, in one case, cervical 
lymphadenitis with sinuses recurred after six 
months. 

The dramatic healing of the local compli- 
cations following BCG. vaccination gives a 
new indication for isoniazid therapy. No 
doubt the apparently very successful effect of 
the drug in this respect will encourage the 
parents to vaccinate their children with 
BCG., as they used to fear its local compli- 
cations. 

No toxic reactions were observed with 
either the low or the higher dosage ; however, 
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no significant improvement in the clinical 
condition was induced by the high dosage to 
recommend its application. 
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News and Comment 


ANNOUNCEMENTS 


Postgraduate Course in Pediatric Allergy._-New York Medical College, Flower and 
Fifth Avenue Hospitals, Division of Graduate Studies, Department of Graduate Pediatrics, 
announces a postgraduate course in pediatric allergy under the direction of Bret Ratner, M.D., 
Professor of Clinical Pediatrics and Associate Professor of Immunology. There will be 39 
sessions, from Noy. 2, 1955, to May 31, 1956, on Wednesdays, 9 a. m. to4 p.m. The fee is $300. 


The course consists. of lecture-seminars, laboratory and clinical procedures, clinic work, ward 
rounds and animal experimentation covering basic principles of diagnosis and treatment of 


allergy in children, and applied immunology. 


Applicants must be certified in pediatrics or have the requirements for certification. 


ment is limited. 


Apply: Office of the Dean, 
York 29. 


There is a Research Fellowship in Pediatric Allergy avatiable. 


now. 


New York Medical College, Fifth Ave., 


Enroll- 


at 106th St., New 


Application should be made 
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Diabetes Mellitus and Obesity 


JOSEF WARKANY, M.D. 

GEORGE M. GUEST, M.D. 

and 

WILLIAM A. COCHRANE, M.D., Cincinnati 


Identical, or monozygotic, twins offer un- 
usual opportunities to study the role of 
heredity and environment in the origin of 
pathologic disorders. Since Galton suggested 
the study of identical twins as a method for 
the separation of hereditary and environ- 
mental influences in the development of hu- 
man traits, “Gemellology” has become a sci- 
ence in its own rights.* The striking sim- 
ilarities (concordance) of identical twins in 
physical, physiological, psychological, and 
pathological characteristics have always at- 
tracted attention and aroused curiosity. They 
were and are welcome objects of investiga- 
tion for students of human inheritance. The 
dissimilarities (discordance) of identical 
twins being less impressive to the casual 
observer, rarely are given the consideration 
they deserve. Identical twins discordant in 
respect to a structural or functional disorder 
offer convincing evidence that a pathologic 
manifestation, observed in one twin only, 
cannot be determined entirely genetically. 
If identical twins have the same genetic en- 
dowment, their differences or discordant 
properties must be due to nongenetic fac- 
tors. A pair of identical twins that differs 
in manifestations of a disorder of doubtful 
origin represents, therefore, an experiment 
of nature which deserves to be analyzed and 
recorded. 


This study was supported in part by grants 
from the Nutrition Foundation, Inc., New York, 
¥. 

From the Children’s Hospital Research Founda- 
tion and the Department of Pediatrics, University 
of Cincinnati College of Medicine. 

* References 1-5. 


Monozygotic 


We have followed for many years the de- 
velopment of two young men, identical 
twins, who up to the age of 7 years were 
physically so much alike that they were in- 
distinguishable to persons outside their im- 
mediate family (Fig. 1). During their 
eighth year of life one twin became diabetic 
while the other developed a moderate obes- 
ity. Subsequently their physical develop- 
ment differed markedly, and now, though 
still showing a definite family resemblance, 
the twins can be easily distinguished (Fig. 
5). The obese twin has remained free of 
diabetes for more than 17 years. 


Fig. 1.—Robert (right) and John (left) at the 
age of 4 years. 
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Robert and John S. were born of healthy parents, 
on June 17, 1928. The mother, who had no previ- 
ous pregnancies or miscarriages, was well during 
the entire gestational period. She weighed 95 Ibs. 
(43.1 kg.) at the onset and 140 Ib. (63.5 kg.) at 
the end of pregnancy. Delivery was at home. A 
description of the placenta and the membranes could 
not be obtained, except that “some parts were re- 
tained” which caused postpartum hemorrhage. 
Robert weighed 5 Ib. (2.3 kg.), and John, born 
20 minutes later, weighed slightly more than 
4% lb. (2.0 kg.). 

The mother was 19 years old at the time of 
delivery, the father 24. Both are now living and 
well. The mother had at times slight enlargement 
of the thyroid and occasional abdominal pains which 
were interpreted as gall bladder attacks. The father 
was obese in younger years. The parents were 
not consanguineous. The father’s family history 
was essentially negative except for obesity of a 
sister. Two aunts and a sister of the mother were 
also markedly obese. One of these aunts had a 
son who developed severe diabetes at the age of 
40 years. The obese sister had frequent gall 
bladder attacks. There was no history of twinning 
on either side of the family. 

The twins were considered identical from birth 
because of their striking resemblance. The parents 
could distinguish them, but during their first seven 
years, neighbors and strangers thought they looked 
completely alike. Robert repeatedly had respiratory 
diseases which were termed “bronchial asthma.” 
Both boys had pneumonia, measles, chicken pox 
and whooping cough at the same time, but Robert 
had the diseases more severely. This was partic- 
ularly true of pertussis, which they had when 7 
years of age. At that time Robert was delirious 
on one occasion, and his paroxysms were more 
violent than those of John. No history of trauma 
or poisoning during childhood was reported. The 
boys had similar eating habits, were equally active, 
and “played hard, but Robert put more energy into 
everything than John.” There was little difference 
in their weights and heights up to their eighth 
year of life. 

In March 1936, after a mild cold, at the age 
of 734 years, Robert developed polyuria, enuresis, 
headache, and loss of weight. In early April the 
family physician found sugar in the urine. A diet 
low in carbohydrates was prescribed, but no insulin 
was given. When the symptoms persisted he was 
admitted to Cincinnati Children’s Hospital, on 
April 4, 1936, under the care of Dr. W. E. Nelson. 

At that time his height was 46 in. (116.8 cm.) 
and his weight 4334 Ib. (19.8 kg.). He was below 
the 10th percentile for height and weight (Boston 
Medical Center Growth Charts) but there were 
no other abnormal physical findings. 
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The hemoglobin content of the blood was 16.8 
gm. per 100 cc. There were 9400 white blood cells 
per cubic millimeter, with a normal differential 
count. Sugar and acetone were found in the urine 
but no albumin. The blood sugar at admission was 
533 mg. per 100 cc. (Folin-Wu Method). The 
t.derculin test (old tuberculin 0.001 mg.) was 
negative. After the boy was placed on a special 
diet and given regular insulin, his urine became 
free of sugar. The blood sugar subsequently 
ranged between 94 and 220 mg. per 100 cc. Four 
weeks later the child was discharged from the hos- 
pital, and a diet of carbohydrate 150 gm., fat 70 
gm., protein 80 gm. was prescribed. Because his 
urine was free of sugar at that time, he was not 
given insulin. After his first return visit to the 
Diabetic Clinic, a daily dose of 5 units of regular 
insulin was prescribed. 

He did well and gained weight, until November, 
1936, when he was admitted to the hospital because 
of a middle-ear infection and mild acidosis. On his 
discharge from the hospital, three weeks later, he 
was taking 8 units of regular insulin once a day. 
When he returned to the hospital for a tooth extrac- 
tion, in August, 1937, he weighed 55 Ib. (24.9 kg.) 
and was 50 in. (127.0 cm.) tall. 

In January, 1940, he appeared rather short and 
“plump,” with a weight of 72% lb. (32.8 kg.) and a 
height of 53% in. (135.7 cm.). At this time he was 
taking 25 units of protamine zinc insulin and 10 
units of regular insulin every morning. He had 
measles and “flu” subsequently, but his general 
health was good although his growth was somewhat 
below normal. In October, 1942, he was on a diet of 
2010 Cal., consisting of carbohydrates 220 gm., 
protein 80 gm. and fat 90 gm. 

In August, 1943, an “unrestricted diet” was 
recommended in accordance with practices then 
adopted in our diabetic clinic.t At that time Robert 
was taking 23 units of protamine zinc insulin and 
10 units of regular insulin each morning and occa- 
sionally 10 units of regular insulin in the evening. 
His height and weight increased at a subnormal 
rate. At 16 years of age, in July, 1944, he weighed 
95 Ib. (43.1 kg.) and was 60% in. (153.7 cm.) in 
height. He no longer attended the diabetic clinic 
because of his age, and consequently was not seen 
here again in the Children’s Hospital until Novem- 
ber, 1950, at 22% years of age. At that time he 
said he was eating “most everything except sweets.” 
He reported that his urine contained 14+ or 2+ 
sugar in the morning but no acetone. He was taking 
30 units of protamine zinc insulin and 10 units of 
regular insulin each morning. A physical exam- 
ination, which included observation of the retinas, 
the cardiovascular system, and the skin, was essen- 


+ References 6 and 7. 
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MONOZYGOTIC TWINS 


DISCORDANT 


tially negative. He was described as short and 
rather thin, but no measurements were recorded. 

At a return visit, in February, 1954, Robert stated 
that he had been quite well in the interval. He tested 
his urine for sugar and acetone once a month and 
“when he did not feel well.” He had been on a “free 
diet” until July, 1953, when a “restricted diet” was 
prescribed by his private physician. Subsequently, 
he lost weight and did not feel well and on his own 
initiative returned to the “free diet.” Thereafter his 
daily insulin dosage was usually 30 units of prota- 
mine zinc insulin and 15 units of regular insulin in 
the morning. He had occasional insulin reactions, 
which were mild and always associated with over- 
activity or exercise. Inquiry regarding physical 
function was essentially negative except that he 
noted that his feet became cold easily. The patient’s 
height was 6334 in. (161.9 cm.), his weight 114 Ib. 
(51.7 kg.), and his chest circumference 33 in. (83.8 
cm.). His pulse was regular, 90/min., and his blood 
pressure 138/75. He appeared rather short, slight, 
and wiry and was bright, cooperative, talkative, and 
friendly. He was always right-handed. The patient 
related that sexual maturation occurred late but 
that he had married and had a child 8 months old 
at the time of the interview. He had been working 
steadily. 

The ocular media and the retinas appeared to be 
normal, although there was some suggestion of ar- 
terial thickening. The chest and heart were normal. 
No enlarged organs or masses were felt in the abdo- 
men. His extremities were rather thin, and his feet 
felt cold. There were good pulsations of the dorsal 
arteries of the feet. The genitalia were normal, with 
normal pubic and axillary hair. The skin over the 
back and face was freckled. Neurologic examination 
revealed normal sensation and good motor power. 
The reflexes were equal and active on the two sides. 
Urinalysis of a morning specimen revealed a specific 
gravity of 1.020, a 2+ sugar, but no acetone or 
albumin. 

John S. was admitted to the hospital on Aug. 24, 
1936, at 8 years of age, for an assessment of obesity 
and investigation of the possibility of potential dia- 
betes mellitus. He had had pneumonia at 18 months 
of age, chicken pox at 2 years, and pertussis, from 
which he had just recently recovered. At the time 
of admission he had no complaints except that a 
recent rather marked gain in weight had been 
noticed. He was 47% in. (120.7 cm.) tall and weighed 
56 Ib. (25.4 kg.). He was somewhat heavier and 
stockier than Robert. Laboratory tests revealed a 
hemoglobin of 12.8 gm. per 100 cc., a white blood 
cell count of 6800 per cubic millimeter, with a 
normal differential count, and urinalyses that were 
consistently negative. A glucose tolerance test, in 
which 1.75 gm. glucose/kg. was given orally, resulted 
as follows: blood glucose fasting, 129.0 mg. per 
100 cc.; % hour, 200.0 mg.; 1 hour, 179.0 mg.; 
2 hours, 138.0 mg.; 3 hours 118.0 mg.. No glyco- 


suria was found during the test. An old tubercuiin 
skin test (0.001 mg.) was negative, as was the blood 
Kahn test. He was thought not to be diabetic and 
advised to return to the outpatient clinic. 

In October, 1937, he was readmitted to the hos- 
pital for observation because of a constant gain in 
weight. At this time he weighed 70 Ib. (31.8 kg.), 
was 50% in. (127.6 cm.) tall, and appeared perfectly 
well. He was markedly obese; otherwise, the only 
notable physical findings were large tonsils and 
rather small genitalia. The hemoglobin was 13.3 gm. 
per 100 cc. of whole blood and the white blood 


Fig. 2—Robert (right) and John (left) at the 
age of 12 years. 


cell count 9000 per cubic millimeter. No sugar, 
acetone, or albumin was found in the urine. 

A second glucose tolerance test yielded findings 
in the normal range (Folin-Wu Method): blood 
glucose fasting, 98.0 mg. per 100 cc.; % hour, 
161.0 mg.; 1 hour, 158.0 mg.; 2 hours, 122.0 mg.; 
3 hours, 101.0 mg. 

The basal metabolic rate was —5%, and x-rays 
of the skull and long bones were negative. A diet 
was prescribed similar to that of his brother, but 
he continued to gain weight although “he didn’t 
eat very much.” In July, 1938, a 1490 Cal. diet was 
prescribed. 
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Fig. 3.—Robert (right) and John (left) at the 
age of 12 years. 

In January, 1940, at 11% years of age, he was 
readmitted to the hospital because of persistent 
excessive gain in weight. He then weighed 94 lb. 
(42.6 kg.) and was 54% in. (138.4 cm.) tall. He 


DISEASES OF CHILDREN 


Fig. 5.—Robert (left) and John (right) at the 
age of 26 years. When this picture was taken John 
had recently reduced his weight 20 lb. by dieting. 


appeared to be in good health, except for obesity. 
Urinalysis again showed no sugar, acetone, or al- 
bumin. At this time the brothers still looked much 
alike, although they differed in height and weight 
(Figs. 2 and 3). Both had straight dark brown hair. 
The palpebral fissures and the eyebrows were of 
equal shape, and the color of their irises was dark 
brown. The external ears were regularly shaped, 
and in both twins the left ear was somewhat larger 
than the right. Their noses were small and slightly 
upturned. Both had a similar mirror-image tooth 
anomaly: Robert’s left lower canine was displaced 
forward and stood labial to the left lower incisor. 
John had a similar dental malposition on the right 
(Fig. 4). Both had short stubby fingers. They had 
fair complexions and were freckled on the face, 
arms, and hands. John was next seen at the clinic 
in November, 1941. at 13 years of age. He weighed 
113 Ib. (51.3 kg.) and was 58 in. (147.3 cm.) tall. 

When seen again in March, 1950, at 2134 years 
of age, he was working and in good health and 
weighed 170 Ib. (77.1 kg.). He said that at 18 years 


Fig. 4.—Abnormal position of one canine in each twin (Robert at right and John at left). 
Note symmetry (mirror image) of the anomaly. 
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DISCORDANT MONOZYGOTIC TWINS 


of age he had weighed 200 Ib. (90.7 kg.) and had 
adopted a strict diet because of obesity and an 
increase in blood pressure. 

When reexamined, in February, 1954, he stated 
he had always been fairly obese, but while in Korea 
with the Army for one year his weight dropped to 
to 168 Ib. (76.2 kg.). He felt well and ate only nor- 
mal amounts of food, avoiding an excess of carbo- 
hydrates. He then weighed 196 Ib. (88.9 kg.) and 
was 67 in. (170.2 cm.) tall. His chest circumference 
was 41% in. (104.78 cm.). His pulse was 85/min. 
and regular, and his blood pressure 130/60. He 
was a heavy, obese young man with a large barrel 
chest and somewhat protuberant abdomen. He ap- 
peared less talkative and more solemn than his 
brother, and mildly suspicious. He was right-handed, 
like his twin. At that time he had reduced his weight 
20 Ib. (9.1 kg.), and although he was still heavier 
than his brother (Fig. 5), the previously noted 
resemblance to his twin persisted. The urinalysis 
was negative for sugar, acetone, and albumin. A 
glucose tolerance test with blood sugar determina- 
tion by thy Nelson modification of the Somogyi 
method gate the following results: blood glucose 
fasting, 100.0 mg. per 100 cc.; % hour, 181.4 mg.; 
1 hour, 159.0 mg.; 2 hours, 136.0 mg.; 3 hours, 108.0 
mg. 

Fingerprints of the twins were sent to the Federal 
Burean of Investigation in Washington, D. C., in 
February, 1954. There the patterns were described 
as similar, but the ridge details indicated that the 
prints were not identical. These findings are not 
incompatible with our assumption that Robert and 
John are monozygotic twins. The Federal Bureau 
of Investigation insists that fingerprints of identical 
twins are not identical. At the same time blood 
samples of the twins were sent to Dr. Philip Levine, 
of the Ortho Research Foundation, Raritan, N. J., 
for determination of the blood factors : 

DCEeé sJdk* Fy*K k Le* P 
Robert S. O MN + 0 0 + + +0+4+0+4+ + + 
JohnS. O MN+o00+++0+ + + 
Thus the twins were concordant in all the blood 
factors determined. 


COMMENT 


Although in this case no description of 
the placenta and fetal membrane was obtain- 
able, one can safely assume that these twins 
were monozygotic. It has been demonstrated 
that monozygotic twins may be dichorial and 
have separate placentas.® Since the mem- 
brane method is not considered reliable for 
the distinction of monozygotic and dizygotic 
twins, the diagnosis of monozygotism is 
based upon similarity in traits that are not 
likely to be changed by environmental influ- 


ences. The twins here described were of the 
same sex, and they had the same blood 
groups; they were so similar during early 
childhood that they were often mistaken for 
one another ; their facial features, lips, chin, 
nose, and ears were alike in shape and out- 
line; they were identical in hair color, tex- 
ture, and form; the shape of their eyes and 
the iris color were alike; they both had fair 
skin and freckles ; and they both had mirror- 
image malposition of one canine tooth. Ac- 
cording to the standards of gemellologists 
these twins can be classed as monozygotic. 

Diabetes mellitus in one of identical twins 


is not so rare as might be assumed from a 


casual perusal of the literature, since in many 
publications concordance is stressed while 
little attention is paid to discordance. Of 33 
sets of similar twins examined by White and 
Pincus,’° 16 were concordant and 17 dis- 
cordant. Thus, in 51.5% of the 33 similar. 
pairs, only one twin was diabetic at the time 
of observation. Discordance has been re- 
ported also by other observers t and cannot 
be considered a rarity. It is true that dis- 
cordance is much more frequent in dizygotic 
than in monozygotic twins and that some 
discordant similar twins have abnormal glu- 
cose tolerance curves or develop diabetes 
later in life.** These facts have been inter- 
preted correctly as proof of the role of 
heredity in the etiology of diabetes. But 
similar observations showing the existence 
of discordance in some of the monozygotic 
twins prove with the clarity of an experi- 
ment that the expression and onset of dia- 
betes depend in many cases upon nongenetic 
factors. The knowledge of such nongenetic 
factors, which determine whether the dia- 
betic tendency remains latent or manifests 
itself as frank diabetes, would be of great 
practical importance. 

We have tried to ascertain what critical 
environmental influences made one of our 
twins a diabetic and protected the other. The 
observation that pertussis was severer in 
Robert than in John could be considered a 
possible influential factor, but it is not cer- 
tain that the episode described preceded the 
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outbreak of Robert’s disease. These twins 
grew up in the same environment, exposed 
to similar influences, and no decisive event 
could be discovered in retrospect which 
might account for the discordance. 


Lemser '* has shown that in female adult 
twins repeated pregnancies are often re- 
sponsible for the conversion of an inherited 
diabetic tendency to the manifest disease. In 
addition, he considered overnutrition and 
infections as contributory diabetogenic fac- 
tors. 

It is of especial interest that in the twins 
described above the obese brother remained 
free of diabetes while the lean one developed 
the disease. The relationship between obes- 
ity and diabetes mellitus is not clearly under- 
stood. It is well established that obesity 
often precedes diabetes *° and that obese pa- 
tients have a high incidence of diabetic rela- 
tives.’ According to the mother of Robert 
and John, their appetites were always similar 
and never excessive. It has been stated that 
diabetic children, in contrast with adults, 
are not overweight and that their overgrowth 
is vertical rather than lateral.‘° Robert was 
neither obese nor tall; in fact his height and 
weight were below the third percentile for 
his age at the time of the onset of symptoms. 
John, who was obese and taller than Robert, 
remained free of diabetes. These observa- 
tions indicate that overnutrition was not a 
decisive factor in the etiology of Robert’s 
diabetes. It seems more likely that the twins 
had inherited an anatomical or functional 
“weakness” of their endocrine or hypo- 
thalamic apparatus which was converted by 
unknown factors into diabetes mellitus in 
one and obesity in the other twin. It may be 
that in other persons also, obesity and dia- 
betes are not related as cause and effect but 
are merely concomitant phenomena. 

There can be little doubt that genetic fac- 
tors play an important role in the etiology 
of diabetes mellitus. It can be shown that 
the incidence of diabetes in the parents and 
siblings of diabetics is significantly higher 
than that in parents and siblings of nondia- 
betics.1° In parents and grandparents of 
juvenile diabetics the incidence of diabetes 
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is at least twice that expected in a random 
population.’ It has been mentioned before 
that concordance in diabetes is much more 
frequent in monozygotic than in dizygotic 
twins.§ But in most studies of this type the 
role of genetic factors has been emphasized, 
while nongenetic factors have not been given 
the attention they deserve. Yet the occur- 
rence of monozygotic twins, discordant in 
diabetes mellitus, demonstrates clearly that 
in some cases nongenetic factors determine 
whether the patient develops the disease or 
not. The family history of our patients indi- 
cates that diabetes had occurred in the 
mother’s family and obesity in relatives of 
both parents. This observation and the ob- 
servations of others || indicate that a tend- 
ency or disposition to diabetes is inherited 
but not the disease itself. It is doubtful that 
one should expect to find under these condi- 
tions a simple Mendelian mode of inheritance 
in this disease. 


The nondiabetic twin showed throughout 
adolescence the type of obesity so frequently 
seen in pediatric practice. This form of 
obesity begins, as a rule, at the age of 8 
years and is accompanied in boys by a dis- 
proportion between the size of the body and 
of the genitals. Most children of this type 
show late but normal sexual maturation and 
“outgrow” their abnormal tendency toward 
obesity. The family history reveals fre- 
quently that some of the relatives developed 
in a similar manner during adolescence or 
that obesity persists in some members of the 
family in later life. There is also a higher 
incidence of diabetics in such kinships than 
in those of nonselected children.** Our ob- 
servation of a patient of this type who has a 
diabetic monozygotic twin adds further proof 
to the concept of a close etiologic relation- 
ship between obesity of adolescence and 
diabetes mellitus. 


SUMMARY 


The monozygotic twins here reported be- 
came discordant in their eighth year of life. 


§ References 10, 12, and 15. 
|| References 13 and 14. 
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DISCORDANT MONOZYGOTIC TWINS 


One twin became diabetic and remained lean 
and small. The other grew obese and tall, 
but not diabetic up to the present time, 28% 
years of age. The importance of this and 
similar observations for the study of the 
etiology of diabetes mellitus and of obesity 
is discussed. 
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Al athogenic Type of te Col: 
( O71 11 ) in Sn fantile 


J. J. QUILLIGAN Jr., M.D., Los Angeles 


Adam,* in 1923 and again in 1927, de- 
scribed organisms of the Bacterium coli 
group as being etiologically related to in- 
fantile diarrhea and proposed the name “‘dys- 
pepsicoli.” Goldschmidt * placed these or- 
ganisms in a serological group separate from 
other members of the coli group. In 1945, 
Bray * related B. coli var. neopolitanum to 
infantile diarrhea, and since then a number 
of other groups ¢ have extended his observa- 
tion. They have shown that not only Bray’s 
organism (later typed as Olll by Kauf- 
mann ?!), but other types of coli can be asso- 
ciated with diarrhea, particularly in prema- 
ture infants, newborn infants, and infants 
under 4 to 6 months of age. The results of 
these studies have emphasized the importance 
of recognizing this serious problem. The in- 
cubation period may vary from 2 or 3 days to 
as long as 18 days; following this the disease 
is ushered in by acute findings of anorexia, 
failure to gain, and nausea and vomiting 
(sometimes present for as long as five days 
before diarrhea begins). Dehydration and 
lethargy usually occur in the more severely 
depleted infants and may be followed by 
marked distention. Hypothermia is the rule 
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in premature infants and low-grade fever in 
the older infants. The duration of the disease 
is usually one to two weeks but occasionally 
a month or longer. In the latter instances, the 
prognosis becomes grave. Furthermore, there 
is a tendency for relapses to occur in approxi- 
mately 5% to 10% of the cases.t Occasional 
cases described suggest that progression of | 
the disease beyond the gastrointestinal tract 
to other parts of the body may rarely occur.§ 

The principle difficulty in rapid identifica- 
tion of Escherichia coli O111 By is its almost 
identical appearance to the nonpathogenic 
coliforms. Using routine enteric media, it 
becomes necessary to pick individual colonies, 
make emulsions, and type by grossly visible 
agglutination with specific antisera. This 
frequently necessitates picking as many as 
15 colonies before finding the offending or- 
ganisms.’° The use of blood agar media is 
somewhat helpful, for here the pathogenic 
types tend to be less luxuriant in growth, with 
smooth circular edges to the colonies, and 
have a characteristic seminal odor,‘ also de- 
scribed as being present in freshly passed 
stools.’* However, when only a few organisms 
are present on the plate, no characteristic odor 
is present and large numbers of colonies must 
be serologically examined. This is usually 
the case late in the disease or after therapy 
has begun. 

The purpose of this report is to describe 
and confirm Rappaport and Henig’s ** ob- 
servations on the use of sorbitol agar, which 
allows for easier preliminary identification 
of E. coli O111 By. Some of the characteris- 
tics of the disease will aiso be discussed. 


t References 7, 8, 13, 20, and 22. 
§ References 12 and 20. 
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MATERIALS AND METHODS 


Subject.—Infants and children confined either in 
The Bradford Hospital, The Texas Children’s Hos- 
pital, or The Hope Cottage, all member groups of 
The Children’s Medical Center, Dallas, Texas. The 
majority of the children tested at The Hope Cottage 
were well babies. 

Media.—Routine enteric techniques using SS 
agar, Kliger’s double sugars, urea, and Simmon’s 
citrate media were used for group identification. 
The sorbitol agar was supplied by Dr. C. W. 
Christensen of the Difco Laboratory || and was 
used in addition to the routine media in suspected 
cases. 

Sera.—Type O111 By, antiserum was obtained 
from Dr. W. W. Ferguson, of Tho Michigan State 
Department of Health, in Lansing, Mich. Suspect 
colonies were suspended in saline and one drop 
mixed with one drop of the antiserum on a slide. 
Macroscopic agglutination, easily visible, was in- 
terpreted as a positive result. Another antiserum 
was also prepared by inoculating a rabbit with an 
unheated O111 By, strain isolated in Dallas. Since 
some agglutination also occurred with members of 
the Proteus group, it was absorbed with a strain of 
Proteus. All isolations were corroborated by Dr. 
W. W. Ferguson. Suspicious colonies were also cul- 
tured on the group enteric media as above. Early in 
the study, colonies that were sorbitol-fermenting, 
as well as nonfermenting colonies, were picked and 
typed with specific O111 By, antisera. The former 
were routinely negative. No attempts were made to 
type individually somatic, surface, or flagellar anti- 
gens.*! 


RESULTS 


Clinical—During the interval of approxi- 
mately three months between April and June 
of 1954, there were 12 infants from whom 
E. coli O111 By was isolated. The first infant 
was a 2-month-old who developed diarrhea 
and vomiting while residing at Hope Cottage. 
She was quite ill and was hospitalized on the 
third day. Persistant diarrhea with its asso- 
ciated problems of dehydration and lethargy 
suggested the possibility of a pathogenic 
coliform. The summary of her clinical course 
is shown along with 8 others of the 12 
infants in the Table. Six of the nine 
infants were less than 4 months of age. 
Moreover, the three older infants were 


|| Now commercially available from Difco Labo- 
ratory, Detroit. 


Case Summaries 


Duration, Days 


Age, Parenteral 
Case Mo Fever Diarrhea Vomiting Fluids 

1 2 9 13 12 4 
2 3% 8 7 0 7 
3 2 7 10 1 2 
q 2 + 13 0 8 
5 p 2 6 1 1 
6 1% 4 5 0 0 
7 6 2 3 0 1 
5 7 3 5 1 3 
9 10 2 3 0 3 


not as seriously ill. The duration of fever 
varied from 2 to 9 days, diarrhea from 3 to 
13 days, and vomiting from 1 to 12 days. 
The majority did not show much evidence 
of vomiting. Probably the best measure of 
the severity of the disease can be arrived 
at from the amount of parenteral fluid ther- 
apy each infant required. As can be seen, 
eight of the nine infants required parenteral 
fluid therapy, and five of them for a period 
of more than 48 hours. 

One of the infants (Case 5) had two epi- 
sodes of diarrhea. The Table only shows the 
second episode, since no positive cultures 
were obtained on the first admission. In re- 
trospect, he may have become infected with 
O111 By, during his first hospitalization. Case 
2 was also thought to have been contracted 
in the hospital, since diarrhea was not ob- 
served until three days after admittance for 
another, unrelated, complaint. Two of the 
nine hospitalized cases were thought to have 
been contracted in the hospital. 

One week after the first case was detected 
from Hope Cottage, a survey of the room 
from which the case came was undertaken. 
Three of nine infants, all between 1 and 4 
months of age, showed the presence of Sero- 
type O111 By. However, none of them were 
very sick. The three with positive stool cul- 
tures did have some loose watery stools and 
were treated with chloramphenicol (Chloro- 
mycetin), responding very well. Sensitivity 
tests showed the O111 By, organisms to be 
most susceptible to chloramphenicol and neo- 
mycin. 

Two weeks after the first case was detected 
at Hope Cottage, the stoois of 12 infants were 
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examined and no positive cultures obtained. 
At that time, 2 of the 12 had loose stools, 
but only three or four times a day and for 
only a day or so, A last survey was made on 
the 28th day after the first case, and this time 
24 babies were examined. They comprised the 
whole group then in the Cottage. No positive 
cultures were observed. However, two babies 
did have suggestive signs of diarrhea which 
lasted only a day. Further observation of the 
group showed no evidence of diarrhea at the 
Cottage for the next eight-month interval. 


Bacteriological_—The experience with the 
first isolation using the sorbitol agar in- 
dicated, as has been shown by others, that 
Type O111 By did not ferment sorbitol 
readily.{ Twenty-four and 48-hour growths 
of this type were grayish in appearance, 
whereas the nonpathogenic coli tended to be 
deep red to maroon color in appearance. 
Usually the first cultures were 90% patho- 
genic type. The subsequent cultures, par- 
ticularly after therapy was started, would 
only have a few colonies. In one instance, 
two colonies of O111 were found six days 
after therapy with neomycin had _ started. 
The following day and thereafter only non- 
pathogenic colonies were found. 

Organisms of the Proteus group gave col- 
ony appearances similar to the O111, but did 
not agglutinate with the Ol111 antisera. 
Furthermore, the biochemical characteristics, 
particularly the hydrolysis of urea, effectively 
eliminated the Proteus group as suspects. 

During the course of the investigation, one 
other coli strain was isolated from an older 
infant with severe bloody diarrhea which 
only lasted 48 hours. It did not ferment 
sorbitol in 48 hours. An antiserum against 
this organism did not agglutinate rapid sorbi- 
tol-fermenting types, nor did it agglutinate 
Type O111 Bg. 

Antibiotics were prescribed freely. All but 
one infant received multiple antibiotic ther- 
apy, consequently, no conclusions can be 
drawn concerning the effectiveness of any 
one. 


{ References 17, 19, and 23. 
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COMMENT 


The majority of the reports concerning the 
recovery of the pathogenic types of E. coli 
in association with epidemics of diarrhea 
have been from newborn or premature nurs- 
eries. However, a number of investigators’ 
experiences were with infants beyond the 
newborn period, but, as in this report, the 
majority were under 4 months of age. The 
babies studied at Hope Cottage indicated 
that the disease was seen only in the infants 
under 4 months of age. No recurrences were 
noted. This is in contrast to others’ experi- 
ence,# where better than 50% of their cases 
had bacteriological relapses and 10% had 
recurrence of diarrhea. In such instances the 
important fact emerges that clinical improve- 
ment still leaves a high percentage of car- 
riers of O111 By type in the premature group. 
In addition, asymptomatic carriers have also 
been found and contribute to the difficulty in 
eradication of the disease. Rogers’ ** ex- 
cellent study of cross infection in the hospital 
has emphasized this aspect of the problem. 
He showed that babies infected did not dis- 
seminate pathogenic organisms in the air of 
the cubicle while asleep and lying quietly. 
However, changing the diaper or any ex- 
cessive movement of the baby caused a signifi- 
cant number of organisms in the air. He was 
able to show that organisms could be found 
in large numbers on the floor mops used in 
contaminated cubicles, that dust contained 
the organisms in viable form for 11 days, 
and that widespread contamination of a 
cubicle occurred within 18 hours after admit- 
tance of an infected baby. This widespread 
infection has led to the use of antibiotics for 
all babies (those without diarrhea as well 
as the sick ones) where the disease strikes 
a group that can be properly controlled. 

The drug of choice in Wheeler’s and 
others’ experience is neomycin.** Smith feels 
that chloramphenicol is also effective.* }low- 
ever, Ferguson, Jennings. and Gottshall *° 
have shown that chlortetracycline (Aureo- 
mycin) gave the best over-all in vitro 
growth-inhibiting effect against organisms 


# References 6, 12, 13, and 20. 
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isolated from a number of different epi- 
demics. They also demonstrated an in vitro 
correlation between salicin fermentation and 
susceptibility to streptomycin, although clin- 
ical studies demonstrated the ineffectiveness 
of this drug in treating the disease.’° Whether 
or not a correlation exists between the viru- 
lence of pathogenic types and the lack of 
ability to ferment sorbitol rapidly will re- 
quire further study. However, other investi- 
gators * have found occasional strains of 
Ol111 that rapidly ferment sorbitol; Smith * 
has also described occasional strains of O-55 
that ferment sorbitol. Rappaport and 
Henig ** have stated that the ability to fer- 
ment sorbitol by pathogenic types is en- 
hanced by subculturing and have not seen 
any freshly isolated strains that ferment 
sorbitol. 

The other less common pathogenic types 
of E. coli now number at least seven and 
possibly eight. Means of recognizing these 
types, in addition to serological reactions, 
will be most helpful, and it is hoped that the 
sorbitol agar will prove useful in this regard. 

In addition to the differences noted in 
E. coli, some experience with an outbreak 
of diarrhea in the premature unit demon- 
strated that sorbitol agar has some value in 
differentiating Klebsiella from the E. coli. 
On a number of occasions organisms grew 
out from the stool cultures of the premature 
infants in whom the diarrhea was occurring 
that were very luxuriant and slimy, having 
a yellowish appearance which subsequently, 
within 48 to 72 hours, began to turn yellow- 
ish-red color. On further identification, these 
organisms were found to be in the Klebsiella- 
Aerobacter group. What etiological signifi- 
cance they contributed to the diarrhea in the 
premature unit was not clearly demonstrated. 
However, it was felt that it was possible 
to make preliminary differentiation, cultur- 
ing the initial stool specimen on sorbitol agar. 

In view of the fact that sorbitol agar media 
has some value in differentiating pathogenic 
types of coli, organisms of the proteus group, 
and organisms of the Klebsiella-Aerobacter 


* Wheeler, W. E., and Neter, E.: Personal com- 
munications to the author. 


group from the nonpathogenic coliforms, it 
would appear that it has potential as an addi- 
tional means for identifying enteric patho- 
gens. 

SUMMARY 


Using a sorbitol agar medium, it was pos- 
sible to make rapid, early, preliminary identi- 
fication of E. coli O111 By, in 12 cases of 
diarrhea in infants. The clinical pattern of 
the disease was mild, and no deaths occurred. 


Mrs. Bernice May gave technical assistance, and 
the House Staff of the Children’s Medical Center 
also helped in this study. 
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INTRODUCTION 


It is well established that infectious hepa- 
titis may occur in infants and small chil- 
dren,* although it is considered rare at this 

. age.t Relatively few cases have been re- 
ported, and while the clinical picture and 
course of the disease are reasonably well 
known, the laboratory findings have not 


been well documented. According to most 
observers, the disease in this age group is 
unusually mild, transitory, and without 
sequelae.t On the other hand, persistent and 
progressive cases § and fatalities|| have been 
reported. In addition, evidence has been pre- 
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sented that in infants and small children 
cirrhosis of the liver may sometimes develop 
as a result of viral hepatitis.{ Whether the 
infectious hepatitis strain of virus is involved 
in such cases has not been definitely deter- 
mined. 

Regarding the nonicteric form of the dis- 
ease in infants and small children, practically 
nothing is known beyond the fact that it 
occurs. A few cases have been recognized on 
clinical grounds in association with typical 
icteric cases during the course of epidemics.# 
Webb and co-workers** found nine non- 
icteric and six icteric cases in a group of 
children between 1 and 3 years of age, sug- 
gesting a relatively high incidence of the 
former. 

It is not surprising that nonicteric infec- 
tious hepatitis has not been more widely 
recognized in this age group, since it has 
only recently been recognized as a common 
entity in adults,* where the disease has been 
intensively studied during the last decade. 
Furthermore, the diagnosis requires the use 
of laboratory procedures which have not been 
systematically applied to infants and is made 
with difficulty even in adults, except in the 
presence of an epidemic involving typical 
icteric cases. This is because no specific diag- 
nostic method is yet available and the pres- 
ence of the virus can be demonstrated only 
by exposing human volunteers. 

We have recently studied an epidemic of 
infectious hepatitis in an orphanage for in- 
fants and children under 3 years of age, 
which offered an unusual opportunity to 


{| References 17, 18, 24, 25, and 34-37. 
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clarify the clinical and laboratory features 
of the disease in this age group.¢ The occur- 
rence of typical infectious hepatitis with 
jaundice in a high percentage of new student 
nurses over an eight-year period led to an 
investigation of the infants. Conclusive epi- 
demiological evidence was obtained that the 
disease was endemic among the infants and 
that they were responsible for the infection 
in the nurses. Finally, laboratory and clinical 
evidence of hepatitis was found in the infants. 
The etiologic agent was firmly established as 
the virus of infectious hepatitis by the pres- 
ence of typical icteric cases, including one 
small child; by the demonstration of short 
incubation periods, and by the demonstration 
of virus in the feces of two infants by the 
oral administration of stool preparations to 
adult volunteers.t The present report deals 
with the clinical and laboratory findings in 
the infants and children. 


MATERIAL AND METHODS 


This report concerns children studied between 
Oct. 1, 1949, and June 30, 1951. During this 21- 
month period there were approximately 400 infants 
and children who remained in the institution for 
three weeks or more and were therefore suitable 
for study. About 300 were studied on at least one 
occasion, and approximately half of these were 
followed serially. A large number of subjects were 
observed with abnormal clinical and laboratory 
findings suggestive of hepatitis. For purposes of this 
paper, 36 of these were selected as having the most 
convincing evidence of the disease. 

This group was chosen primarily on the basis of 
marked and persistent abnormalities in the liver- 
function tests. In all cases, at least three different 
tests were positive for a period of four weeks or 
longer. In most cases, at least five tests were ab- 
normal and remained so for several months or more. 
Epidemiologic evidence, including the use of the skin 
test,§ was also taken into consideration. In two 
cases the virus was demonstrated in the feces by 
the oral administration of stool preparations to 
adult volunteers.|| Only one case developed the clas- 
sic picture of acute infectious hepatitis with hyper- 
bilirubinemia and jaundice. Thus, in these three 
cases there can be no reasonable doubt regarding 


+ References 41-44. 

t References 44-46. 

§ References 44 and 47. 

|| References 43 and 46. 
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the diagnosis. In the remaining 33 the diagnosis 
of infectious hepatitis cannot be unequivocally es- 
tablished in any specific instance. However, the 
epidemiologic and laboratory evidence is sufficiently 
strong to justify the assumption that most if not 
all of this group had the disease. It should be 
further pointed out that our epidemiologic evidence 
suggests that at least 40% of all admissions and 
80% of those remaining for more than six months 
were infected with the virus.44 Thus, many actual 
cases of the disease have been excluded from this 
report on the basis of unconvincing laboratory find- 
ings. 

The date of the onset of illness was based on the 
onset of symptoms coinciding with or preceding 
the first positive tests. This was necessary because 
there was often a two- to four-week interval between 
the last normal set of tests and the first abnormal 
set. Thus, more accurate interpolation was achieved 
by employing the onset of symptoms during this in- 
terval. In most cases the date of onset was reason- 
ably clear, but in some it was difficult to determine. 


In this group of 36 children, clinical observations 
were made approximately twice a week during their 
illness, and blood was drawn at 7- to 14-day inter- 
vals. Laboratory procedures were carried out at 
the Liver Research Laboratory of St. Luke’s Hos- 
pital, Chicago. 

Normal values for the laboratory procedures in 
this age group were established by analyzing results 
obtained at the time of admission. These data will be 
reported subsequently in detail.48 Suffice it to say 
that in most instances the value we have accepted 
as normal is outside the actual range of normal data. 
Control observations have also been made in regard 
to the influence of febrile infections and of DPT 
(diphtheria, pertussis, tetanus toxoid) on the liver 
function tests. This will also be published later.4% 
The results indicate that laboratory findings may be 
affected by both factors but that the changes are 
usually not marked enough in degree or duration to 
cause confusion with outspoken hepatitis. In Figure 
1 are depicted graphically the results of serial tests 
in a normal child from the institution. Horizontal 
lines indicate normal values. It is seen that these 
values remain within normal limits and are rea- 
sonably constant. 

The following laboratory procedures were per- 
formed on blood samples using both the Evelyn and 
the Coleman electrophotometers. The serum biliru- 
bin was determined by the Ducci and Watson 49 
modification of the method of Malloy and Evelyn.5°® 
The serum alkaline phosphatase was measured by 
the Bodansky method 5! and the phosphorus by 
Gomori’s procedure.5?, Standard methods were em- 
ployed for the thymol turbidity and flocculation,{ 
cephalin-cholesterol flocculation,®® scarlet red floc- 


{| References 53 and 54. 


bet 
Ba. 
he 20 
2 
: 


INFECTIOUS HEPATITIS 


Wmirs 


FLOCCULATION 


34 Annonur 


24 Surare Fioc. 
I 


74 CEPHALIN 
CHOLESTEROL floc. 


24) Scarier Rep 


204 
PHOSPHATASE 


L8TERASE 


> 34 Liver Size 


SYMPTOMS 


Fig. 1 (Case 1).—Serial liver-function tests in normal child showing consistent absence of 


abnormal findings over a nine-month period. 


culation,5* and the cholesterol ester level. The 
Reinhold and Neefe curve,* with a normal value of 
2.0 units, was employed for the thymol turbidity de- 
termination. Cholinesterase was determined accord- 
ing to Michel,®® and ammonium sulfate turbidity ac- 
cording to de la Huerga and Popper.*® Quantitative 
coproporphyrin determinations were made on single 
urine samples *! and expressed as Y per 100 cc. 
Likewise, using Watson’s short method,7 the uro- 


# References 57 and 58. 

* Reinhold, J. G., and Neefe, J. R.: Personal 
communication to the authors. 

+ References 62 and 63. 


bilinogen was estimated in single samples and ex- 
pressed as Ehrlich units per 100 cc. Routinely, 
urine was tested for bilirubin by the methylene 
blue t and the barium strip test.®® 


ANALYSIS OF FINDINGS 

Age and Sex—lIn Table 1 is shown the 
age distribution in the 36 infants and children 
with the disease. It will be noted that all age 
groups are involved between small infants 
and children up to 3 years of age. In Table 2 


t References 38, 64, and 65. 
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Tasle 1.—Age Distribution of Thirty-Six Infants 
with Infectious Hepatitis 


Age, Mo. 
A. 
0-5 6-11 12-17 18-23 24-29 30-35 
No. cnses......... 4 7 6 11 6 2 


TaBLe 2.—Sex and Race Distribution of Thirty-Six 
Infants with Infectious Hepatitis 


Race Female Male 
2 2 


is shown the distribution relative to sex and 
race. There was no significant sex difference, 
and a variety of races was involved. 

Symptoms.—In Table 3 is shown the inci- 
dence of different symptoms. It will be noted 
that they are strictly nonspecific. 

Physical Findings—In Table 4 is shown 
the incidence of an enlarged liver. This is a 
difficult matter to determine and involves a 
definite subjective factor. Change ir liver 
size, however, is a more reliable indication 
of the presence of enlargement than a single 
observation. In all of our cases the liver was 


TABLE 3.—Symptoms in Thirty-Six Infants 


with Infectious Hepatitis 


Percentage 
No. Cases of Total 
Failure to gain weight............... 18 50 
Light-colored stools.................. 16 44 
Respiratory symptoms............... 13 36 


TABLE 4.—Maximum Liver Enlargement in Thirty- 
Six Cases of Infectious Hepatitis in Infants * 


Fingers Below Costal Margin 
AW. 


Not 
Ob- 
0 411% 22% 33% 4+ = «served 
No. cases......... 7 6 10 7 3 8 


* In all cases liver was smaller either before or after 
this observation. 
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smaller than shown in the Table either before 
or after the maximum observation. 
Laboratory Findings—In Table 5 is 
shown an analysis of the maximum labora- 
tory abnormalities observed. The percentage 
of cases in which each test was abnormal is 
indicated in the right-hand column. Since the 
serum alkaline phosphatase frequently ap- 
peared to rise initially and then to fall to an 
abnormally low level, both the maximum and 
minimum values are shown. The prompt 
direct-reacting serum bilirubin (one minute) 
is not shown because it was elevated to more 
than 0.2 mg. per 100 cc. in only one case. 


Tas_E 5.—Incidence of Abnormal Tests in Thirty- 
Six Infants with Infectious Hepatitis 


No. Abnor- Per- 
Tested mal centage 
Thymol turbidity 36 36 100 


Thymol floceulation............. 36 

Cephalin cholesterol flocculation 36 

scons 36 83 92 
Ammonium sulfate turbidity.... 36 

Alkaline phosphatase— 


esses 36 16 44 
Alkaline phosphatase— 

ss av 36 15 42 
Cholesterol esters............+++ 20 2 10 
Urine coproporphyrin............ 18 5 28 
Urine urobilinogen............+++ 19 12 63 


In Table 6 are summarized the incidence 
and range of abnormal laboratory findings. 
The prompt direct-reacting type of serum 
bilirubin is not shown, since it was elevated 
in only one case. Both elevated and depressed 
values of serum alkaline phosphatase ap- 
peared to have significance, and consequently 
both are shown. High values were usually 
observed at the onset of illness. The level 
then usually dropped rapidly toward the end 
of the first week or during the second week 
of illness to an abnormally low figure, where 
it often remained for a number of weeks. It 
will be noted that the cholesterol esters and 
the urine coproporphyrin were usually nor- 
mal. This may be due to the fact that these 
determinations were not made frequently 
and often were not performed at the proper 
time during the disease. 


» 
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INFECTIOUS HEPATITIS 


TABLE 6.—Incidence and Range of Abnormal Laboratory Findings in Thirty-Six Infants 
with Infectious Hepatitis 


Range of Abnormal Values 


Normal No. Always % Cases 
Test Values Tested Normal No. Cases Abnormal 
2.0 + 
Total serum bilirubin, mg./100 ee......... <0.8 36 35 — 2.8 
0.79-0.60 0.59-0.40 <04 
5 
Serum alk. phosphatase, Bod. units, 11-15 15-20 20-30 30+ i 
7 5 1 3 
Serum alk. phosphatase, Bod. units, 6.9-5 4.9-3 <3 
13 “4 1 
60-69 50-59 40-49 < 40 
Cholesterol esters, per cent of total...... > 70% 20 18 ee _ sass oe 10.0 
1 0 0 
12-15 16-20 20+- 
Urine coproporphyrin, y/100 ec........... <ll 18 13 — 27.7 
2 1 2 
1.2-2.0 2.1-3.0 3.1+ 
Urine urobilinogen, E.U./100 ee.*......... <13 19 7 oe 63.1 
7 5 0 
2.029 3.039 4049 >5.0 
Thymol turbidity, units.......... < 2.0 36 0 100.0 
4 10 9 13 
+ ++ +++ 
Thymol flocculation 0 36 1 — 97.2 
2 16 
+ ++ +++ ++++ 
Cephalin cholesterol flocculation......... 0 36 8 — 77.7 
2 8 11 vi 
1.5-2.5 2.6-3.5 3.6-4.5 > 4.5 
Ammonium sulfate turbidity, units...... <15 36 0 100.0 
ll 12 10 3 4 
t+ tet t+4+4+4++ 4 


2 9 16 6 


* E. U. indicates Ehrlich units. 


In Table 7 is an analysis of the data to From an analysis of individual cases, we be- 
show which tests became positive first, as lieve that the cholinesterase and probably the 
well as which ones remained positive the serum alkaline phosphatase are actually the 
longest. Since tests were performed at one- earliest tests to be positive. It is more diffi- 
to two-week intervals, only general conclu- cult to analyze the last positive tests, but the 
sions are justified. It is clear that the thymol data indicate that the thymol flocculation and 
turbidity and flocculation tests and the cho- ammonium sulfate turbidity tests are usually 
linesterase test usually became positive first. the last to become normal. 


Duration of Illness —In Table 8 is shown 


Tests in Twenty-Six Cases Studied Through 36 children. In the right-hand column is 
Convalescence (Often More Than One 
Test was Positive) 


TABLE 8.—Duration of Illness in Thirty-Six Infants 


; First Last with Infectious Hepatitis 
Positive Positive 
Tests Tests 
12 6 Duration Cases Cases Total Percentage 
Cholesterol esters 3- 4 wk. 1 1 3 
Urine coproporphyrin ..............6. 1 1 4- 6 wk. ee 1 1 6 
Urine urobilinogen .....-....e+eeeeeee 1 6- 8 wk. 3 3 6 22 
ll 14 2. 3mo. 7 1 8 44 
Thymol flocculation ...............++ 12 20 $ 4mo. 8 1 9 70 * 
Cephalin cholesterol flocculation..... 8 8 4- 6 mo. 4 4 81 
Ammonium sulfate turbidity........ 8 21 610 ms. 3 3 6 97 sg 


q 
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Fig. 2 (Case 2).—Acute hepatitis with jaundice, showing the typical changes seen in all of 
the laboratory procedures employed in this study. Note the initial high phosphatase level followed 


by abnormally low values. 


shown cumulative percentage. Incomplete 
cases are those that were still sick when last 
observed. It will be noted that in only 44% 
of the cases had the tests returned to normal 
at the end of three months. At the end of six 
months, 19% were apparently still sick. It 
is obvious that the duration of illness in this 
group of infants and children was on the 
average longer than in adults. It will also be 
noted that there were no cleaths. 
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REPORT OF CASES 


In order to present our findings more 
clearly, six cases have been selected for indi- 
vidual presentation. Laboratory and physi- 
cal findings are shown graphically in the 
figures. Horizontal lines represent normal 
values. Vertical lines represent individual 
observations. 


Case 1 (R. S., Fig. 1).—A white boy, born 
December, 1947, was admitted Jan. 20, 1948, at age 
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Fig. 3 (Case 2).—Further findings in the same case. 


of 5 weeks, and discharged Oct. 18, 1950. During 
the period of observation he was well except for 
two episodes. The first was a bout of nasopharyn- 
gitis with otitis media, Jan. 12 to 15, 1950, which 
was treated with penicillin. Fever, with a tempera- 
ture ranging from 101 to 103 F, was present for four 
days. The second was an attack of suppurative 
otitis media on March 19, 1950, with temperature of 
103 F, which was also treated with penicillin. In 
April he also had a mild head cold. 


Comment.—This case is presented as a 
normal control to show that serial liver func- 
tion tests remain within normal limits in the 
absence of hepatitis. Obviously, the episodes 
of intercurrent infection had no significant 
effect on the tests. Although the liver size 
apparently varied somewhat, it was never 
clearly abnormal. 


Case 2 (R. C., Figs. 2 and 3) —A white boy, born 
Oct. 31, 1947, was first admitted at one month of 
age and discharged after five months. During this 
admission he had an attack of acute tonsillitis and 
also received three doses of DPT § but was other- 
wise well. 

The second admission was on Oct. 27, 1949, at 
the age of 2 years. He was well until Nov. 18, when 
he developed loose stools, anorexia, some abdominal 
distention, lethargy, and fever. The temperature 
reached 103 F on Nov. 24. The white cell count 
was 16,000 on Nov. 30. The clinical diagnosis was 
acute follicular tonsillitis, and he was treated with 
sulfonamides, penicillin, and streptomycin. On 
Nov. 23, a dose of DPT was administered. The 
child failed to recover completely from this episode 
but continued to have anorexia, lassitude, and oc- 
casional low-grade fever, with an apparent mild 
exacerbation toward the end of December. 


§ Diphtheria, pertussis, tetanus toxoid. 
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On Jan. 25, 1950, increased anorexia and lassi- 
tude were noted, associated with constipation. Fever 
reaching 104.4 F developed Jan. 27 and continued 
for six days. A diagnosis of tonsillitis was made, 
and penicillin was given for three days, beginning 
Jan. 31. On Feb. 4, three days after the fever had 
abated, anorexia and lethargy became marked, and 
the stool became loose and clay-colored for a period 
of three days. On Feb. 6, jaundice and dark urine 
were noted, the lethargy became more severe, and 
abdominal distention became marked. The liver was 
found to be 4 fingerbreadths below the costal mar- 
gin, whereas previously the edge had been barely 
palpable. 


The jaundice and dark urine lasted only six days 
and the distention nine days. Symptoms had cleared 
entirely by March 1, although the liver did not 
return to its normal size until the end of March. 
The child remained in the institution until Sept. 15, 
1950, and was clinically recovered. There were two 
subsequent episodes of fever, the temperature reach- 
ing 104 F on March 24 and 25 and April 14. Both 
were diagnosed as tonsillitis and pharyngitis. Peni- 
cillin was given in the first instance. 


Comment.—This is obviously a classic 
case of acute hepatitis with jaundice. The 
marked abnormalities of all laboratory tests 
are well shown in Figures 2 and 3. Both the 
prompt direct (one minute) and the total 
serum bilirubin were clearly elevated. The 
former fraction is shown by shading, and in 
this case the horizontal line representing the 
normal value refers to this fraction, The nor- 
mal value for the total serum bilirubin is 
below 0.8 mg/100 cc. It will be noted that 
the abnormal values for the prompt direct 
fraction of the serum bilirubin, the serum 
alkaline phosphatase, the cholinesterase, the 
urinary coproporphyrin, and the cholesterol 
ester ratio appeared early in the disease and, 
although strikingly abnormal, were quite 
transitory. On the other hand, the other tests 
remained abnormal for six weeks or longer. 


As frequently seen in this age group, the 
serum alkaline phosphatase rose to a very 
high level, over 40 Bodansky units. After a 
sharp fall, the values tended to be abnormally 
low throughout the remainder of the illness. 
It will be noted that the cholinesterase 
reached the unusually low level of 0.03 units 
and that it was the first strikingly positive 
test. However, neither the cholesterol esters 
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nor the urine coproporphyrin were deter- 
mined at this particular time. 


Finally, the date of onset of illness is an 
important consideration and a question that 
cannot be clearly settled. On Jan. 10, in addi- 
tion to the cholinesterase, abnormal results 
were obtained with the thymol turbidity, 
ammonium sulfate flocculation, scarlet red, 
and urine urobilinogen tests. There had been 
no febrile illness since November, and, in 
addition, the acute infections which occurred 
in March and April failed to alter signifi- 
cantly the laboratory findings. Although it 
is possible that the first set of tests in De- 
cember are significant, this is not consistent 
with a normal-sized liver on Jan. 3. The 
symptoms were clearly those of hepatitis 
after Jan. 25, but at the same time they were 
consistent with hepatitis for the preceding 
seven weeks. It can therefore be concluded 
that this child may have had initially an acute 
nonicteric hepatitis with an onset probably 
during the first week of January or possibly 
in early December followed by an icteric re- 
lapse in February or that the onset of acute 
icteric hepatitis was on Jan. 25. We favor 
the first possibility. 


Case 3 (J. Sez., Fig. 4)—A white boy was born 
July 30, 1949, admitted May 28, 1950, at the age of 
10 months, and discharged Oct. 11, 1951. In June, 
1950, he had a head cold, and Sept. 17-18, 1950, 
acute pharyngitis with a temperature of 100 F, for 
which he received penicillin. He was given DPT on 
Oct. 25, Nov. 22, and Dec. 13, 1950. He also re- 
ceived gamma globulin, 0.06 cc/Ib. on May 28 and 
July 27, 1950. 

He was otherwise well until Dec. 1, 1950, when 
he began to run a low-grade fever lasting 15 days. 
Light stools were noted on Dec. 3, becoming soft 
and frequent on Dec. 14. Both findings lasted until 
the end of February. Lassitude was present from 
Dec. 1 until April, 1951. The liver was never found 
to be enlarged. The serum bilirubin was not ele- 
vated. 


On Jan. 25, 1951, he had an unexplained fever of 
103.6 F and received penicillin. Upper respiratory 
infections were diagnosed on Feb. 24, lasting four 
days with a temperature of 105 F, and again on 
March 10, lasting six days with fever of 103 F. 
Penicillin was given in both instances. On April 3 
and 4 he had an acute nonsuppurative conjunctivitis 
with fever of 101.4 F. 
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Fig. 4 (Case 3).—Acute nonicteric hepatitis with persistence of abnormal findings for five 


months. 


Comment.—In this case the onset of symp- 
toms is rather clearly Dec. 1, 1950. This is 
consistent with the laboratory findings, 
which were suspicious on that date (Fig. 4) 
and clearly abnormal on Dec. 12. The am- 
monium sulfate turbidity and the cephalin 
cholesterol flocculation were abnormal on 
Dec. 1, and the alkaline phosphatase test was 
dropping to subnormal levels. It will be noted 
that the latter tended to remain unusually 
low throughout the course of the illness. In 
this case the cholinesterase did not show 
significant abnormality. 

Further examination of the curves sug- 
gests a relationship with the episodes of 
intercurrent infection in January, February, 
and March. Associated with each febrile epi- 


sode, the flocculation tests dropped briefly 
almost to normal and then quickly rose to 
levels usually higher than before. The serum 
alkaline phosphatase showed simultaneous 
changes, rising toward normal with each 
episode of fever. Finally, it will be noted that 
chemical recovery did not occur for five 
months. 

Case 4 (J. S., Fig. 5)—A white boy was born 
October, 1949, admitted Feb. 26, 1951, at the age of 
16 months, and discharged April 1, 1952. 

He was well until March 9, 1951, only 12 days 
after admission, when he developed low-grade fever 
of 12 days’ duration, the maximum temperature be- 
ing 102 F. He received penicillin for three days. 
On March 21 he was thought to have an upper re- 
spiratory infection and developed loose frequent 
stools which continued for three weeks. The stools 
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Fig. 5 (Case 4).—Acute nonicteric hepatitis lasting three months. This is an average duration 


for our series. 


became light in color on March 30 and continued so 
intermittently for four months. There was failure 
to gain over a two-month period. At no time was 
the liver found to be enlarged. 

On April 12 and 13 he developed acute conjunc- 
tivitis with a fever of 102 F. Abdominal distention 
was first noted on March 18, and vomiting occurred 
April 29 through May 1, associated with a slight 
fever. Clinical recovery had occurred by June. 

He received DPT on March 14, April 11, and 
May 9. A skin test for infectious hepatitis done on 
Aug. 23 was negative. The serum bilirubin was 
always normal. 


Comment.—This represents a typical case 
of acute nonicteric hepatitis. The tests were 
710 


positive for approximately three months, an 
average figure for our series. 

The onset is believed to be March 9, when 
symptoms were first observed. The next sub- 
sequent set of tests, on March 13, showed 
that the alkaline phosphatase and the cho- 
linesterase values had both begun to fall. By 
March 28, most of the flocculation tests were 
positive. Since the child was admitted on 
Feb. 26, this means that there was a 12-day 
incubation period, assuming infection on the 
day of admission. This is consistent with 
previously reported epidemiologic data re- 
garding this particular outbreak.** 
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Fig. 6 (Case 5).—Chronic nonicteric hepatitis of nine months’ duration. Note that virus was 


found in the stool five months after onset. 


The abnormally low alkaline phosphatase 
will again be noted. It should also be pointed 
out that in this case there was very little 
fluctuation of the tests in association with 
intercurrent febrile episodes. 


Case 5 (G. A., Fig. 6)—A white girl was born 
April, 1947, admitted April 18, 1949, and discharged 
Dec. 13, 1950. She was well until Aug. 21, 1949, 
when she developed frequent loose stools. On Aug. 
24, a low-grade fever appeared, associated with 
anorexia, lethargy, and abdominal distention. On 
Aug. 31, the liver was 4 fingerbreadths below the 
costal margin. Liver-function tests were first done 
on Sept. 1. The thymol flocculation and scarlet red 
tests are not shown in the Figure, but the results 
followed the other flocculation tests. 

Rather marked symptoms continued until Decem- 
ber, 1949, and then intermittently until discharge in 
December, 1950. The liver size decreased to 2 fin- 
gerbreadths by Nov. 1 and remained at this point. 


Severe intercurrent diarrhea with temperature of 
104 F occurred Nov. 18, 1949, and April 16, 1950. 
No DPT was given after July, 1949. 


A preparation of feces obtained on Jan. 27, 1950, 
was administered orally to adult volunteers and 
produced infectious hepatitis with jaundice after 
a short incubation period.4® A skin test done in 
April, 1950, was negative. The serum bilirubin was 
consistently normal. 


Comment.—This is an example of a proved 
chronic case. The onset was rather clearly 
on Aug. 21, 1949, and the tests were more 
or less continuously abnormal until June, 
1950, a period of nine months. Virus was 
demonstrated in the stool five months after 
onset. It will be noted that the skin test was 
negative in April, 1950, suggesting a failure 
to develop immunity. 
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Fig. 7 (Case 6).—Proved chronic nonicteric hepatitis with some tests still abnormal three 
years after onset. Virus was demonstrated in the stool 15 months after onset. Note initial 
negative skin test, which was positive one year later. 


Case 6 (M. C., Fig. 7).—An Oriental girl was 
born Jan. 25, 1949, admitted at birth, and dis- 
charged Dec. 30, 1952. Except for an episode of 
severe diarrhea in February, 1949, she was ap- 
parently well until Dec. 5, 1949. At this time she 
developed an unexplained fever ranging to 100.5 F, 
which lasted eight days. On Dec. 12, failure to gain 
weight was noted, and on Dec. 18, lassitude, 
anorexia, and frequent ioose light-colored stools. 
From this time until July, 1951, she did not appear 
to be well, showing intermittent low-grade fever 
and loose stools associated with listlessness and 
anorexia. There was only sporadic weight gain. 
The liver, which was not palpable in December, 
1949, was found to be 3 fingerbreadths below the 
costal margin in January, 1950. Hyperbilirubinemia 
was consistently absent. Subsequent to July, 1951, 
there was gradual clinical improvement, although 
the tests were not entirely normal at the time of 
discharge. Unfortunately it has not been possible 
to follow this case further. For the sake of clarity, 
the thymol flocculation and the scarlet red tests 
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have been omitted from the graph. The results were 
similar to the other flocculation tests. 

No DPT was given subsequent to August, 1949. 
She was vaccinated for smallpox on June 13, 1950, 
with a primary reaction. What were thought to be 
intercurrent respiratory infections with temperature 
of 101 to 104 F occurred Jan. 20, March 1 to 8, 
April 4, July 23 and 24, and Oct. 7 to 15, 1950. A 
similar episode occurred Jan. 1, 1951. 

As indicated in Figure 7, a skin test for infec- 
tious hepatitis done in April, 1950, was negative, 
whereas a repeat test in April, 1951, was positive. 
A preparation of her stool obtained on March 15, 
1951, when administered orally to adult volunteers, 
produced hepatitis with jaundice following a short 
incubation period.*® 


Comment.—This unusually well-studied 
case of chronic infectious hepatitis is unique 
because virus was demonstrated in her stool 
15 months after onset. The onset appeared 
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to be on Dec. 5, 1949, with a relapse or ex- 
acerbation in March, 1950. The tests were 
still not entirely normal almost three years 
later. 


It is of considerable interest that a skin 
test for infectious hepatitis was negative four 
and one-half months after onset but a repeat 
test was positive one year later. This sug- 
gests that immunity, absent at first, eventu- 
ally developed. Coincidentally with the second 
test, the patient began to improve. 

It will be noted that in this case there are 
a number of marked fluctuations in the re- 
sults of various tests. Many, but not all, of 
these can be related to intercurrent infections. 


COM MENT 


This, we believe, is the first time that a 
large group of well-documented cases of non- 
icteric acute infectious hepatitis has been 
reported in infants and small children under 
3 years of age. Furthermore, the study is 
unusual and in some respects unique because 
of the relatively high degree of certainty with 
which the diagnosis was established. This, 
of course, is the most difficult aspect of 
studies involving nonicteric hepatitis, espe- 
cially in this age group, and is due to the 
lack of specific diagnostic procedures. Evi- 
dence supporting the diagnosis in our cases 
was obtained from several distinct sources. 
First, epidemiologic observations previously 
reported || indicated in a convincing manner 
that there was a high incidence of infectious 
hepatitis among the infants and children in 
the institution. Second, the presence in the 
feces of the virus of infectious hepatitis was 
actually demonstrated in two infants who 
were without jaundice. Third, one classic 
case of acute hepatitis with jaundice was 
observed in a small child. And finally, a large 
number of children were found to have ab- 
normalities of liver function identical, with 
the exception of hyperbilirubinemia, to those 
found in the three definite cases mentioned 
above. Thus, three infants certainly had the 
disease and, although the diagnosis cannot be 
unequivocally established in any individual 
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case of the remaining 33, it is highly probable 
that most, if not all, of them were also in- 
fected. Since it was necessary to base the 
selection of these 33 cases on the degree and 
duration of laboratory abnormalities, it is 
probable, as previously discussed, that many 
other cases have been excluded. It would 
therefore appear that in this report we are 
dealing with the severer examples of the 
disease. 

In applying our findings to the diagnosis 
of sporadic cases of nonicteric infectious 
hepatitis, caution must be observed. The diag- 
nosis must be based on laboratory findings, 
since the clinical picture is entirely nonspe- 
cific at this age and indistinguishable from a 
variety of intestinal disturbances and low- 
grade infections. A history of exposure, the 
finding of hepatomegaly, and persistent un- 
explained illness are the only suggestive clini- 
cal features. It must be borne in mind that 
the tests which we have employed may be 
altered to some extent by various intercur- 
rent infections and by the administration o! 
DPT. In addition, it is probable that, as in 
adults, there are other agents capable of 
producing a mild nonicteric hepatitis similar 
to the disease described in this report. This 
applies particularly to the diarrheas and to 
various viral infections. However, judging 
from experience in adults and a limited ex- 
perience in small children, the laboratory 
findings are more markedly abnormal in 
infectious hepatitis than in these other condi- 
tions, and, more important, the abnormal 
findings persist for a much longer period of 
time. Thus, for the present, a presumptive 
diagnosis of acute nonicteric hepatitis should 
be reserved for cases with persistent as well 
as marked abnormalities in liver-function 
tests. Too much reliance should not be placed 
on flocculation tests alone, but the alkaline 
phosphatase and cholinesterase or other 
procedures based on other functions of the 
liver should also be performed. It is obvious 
that bilirubinuria or hyperbilirubinemia are 
of particular diagnostic importance if present. 


The tendency for the disease to run a pro- 
tracted course is noteworthy. This may be 
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peculiar to this particular group and related 
to the local epidemiologic situation. Thus, 
new susceptibles were constantly being ad- 
mitted to infected wards and becoming in- 
fected themselves. In this way fresh sources 
of virus were constantly being provided 
which might relight smoldering or convales- 
cent cases. On the other hand, the protracted 
course may be characteristic of nonicteric 
infectious hepatitis at this age. Therapy for 
the most part is unsatisfactory especially in 
regard to physical rest and, in addition, inter- 
current infections and bouts of diarrhea are 
not uncommon. In adults these are important 
factors in determining the duration of ill- 
ness.*® Finally, there is the possibility of 
poor antibody production, which might ex- 
plain the persistence of virus in the stool in 
two of our cases as well as the long duration 
of illness. Such a hypothesis is supported by 
the results of skin tests.** This could have 
an important bearing on the problem of 
chronic progressive liver disease and cir- 
rhosis. Although a failure to develop anti- 
bodies may be related here to age, it may 
also be the result of the mildness of the acute 
illness. We have frequently observed that 
nonicteric hepatitis in adults may run a pro- 
tracted course and, in our experience, ap- 
pears to be responsible for more cases of 
severe chronic progressive liver disease than 
the acute icteric form. In any event, the 
possibility of significant sequelae must be 
borne in mind, despite the absence of jaun- 
dice. 


It is clear from these observations that 
acute infectious hepatitis is usually nonicteric 
in infants and small children. In our group 
over 97% fell into this category despite the 
probable exclusion of many cases. Since non- 
icteric cases are usually unrecognized and 
since it is likely that the disease is not un- 
common in this age group, it may well be 
responsible for many cases of obscure illness. 
It should certainly be considered in the dif- 
ferential diagnosis of all such cases and par- 
ticularly when gastrointestinal symptoms are 
present. Recognition is of importance be- 
cause, in addition to the obvious reasons, 
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there is the danger of contagion as well as 
the possibility of permanent liver damage. 


Finally, the importance of the two cases 
with virus in the feces should be reempha- 
sized. These are the only cases of infectious 
hepatitis so far reported where virus has 
been found in the feces more than two weeks 
after onset of the acute illness. The epidemio- 
logic importance of fecal carriers is obvious. 


SUMMARY 


Thirty-five cases of acute infectious hepa- 
titis without jaundice and 1 case with jaun- 
dice have been described in infants under 3 
years of age. Diagnosis was established with 
more than reasonable certainty. The clinical 
picture and the laboratory findings are re- 
ported. 

The incidence of prolonged illness in this 
group was much higher than in adults. Pos- 
sible explanations are discussed. 

Two cases of chronic hepatitis are reported 
where the diagnosis was established by the 
demonstration of virus in the feces by means 
of adult volunteer experiments. Virus was 
found to be present 5 months and 15 months 
after onset, respectively. This is the first 
demonstration of a fecal carrier in this 
disease. 


REFERENCES 


1. Cockayne, E. A.: Catarrhal Jaundice, Spo- 
radic or Epidemic, Its Relation to Acute Yellow 
Atrophy of the Liver, Quart. J. Med. 6:1, 1912- 
1913. 

2. Pickles, W. N.: Epidemic Catarrhal Jaun- 
dice: An Outbreak in Yorkshire, Brit. M. J. 1:944, 
1930. 

3. Findlay, G. M., and Dunlop, J. L.: A Fatal 
Case of Acute Necrosis of the Liver Associated 
with Epidemic Catarrhal Jaundice, Brit. M. J. 1: 
652, 1932. 

4. Montford, T. McC.: Epidemic Jaundice in 
North Leicestershire, Brit. M. J. 1:330, 1934. 

5. Barber, H.: Infective Hepatic Jaundice, Brit. 
M. J. 1:67, 1937. 

6. Lisney, A. A.: Epidemic Catarrhal Jaundice 
in School Children, Brit. M. J. 1:703, 1937. 

7. Molner, J. G., and Meyer, K. F.: Jaundice 
in Detroit, Am. J. Pub. Health 30:509, 1940. 

8. Evans, P.: Comments on an Epidemic of 
Hepatitis, Brit. M. J. 2:446, 1942. 


= 


INFECTIOUS HEPATITIS 


9. Ford, J. C.: Infective Hepatitis, Lancet 1: 
675, 1943. 

10. Cookson, J. S.: Epidemic Infective Hepatitis 
in Gloucestershire, Brit. M. J. 1:687, 1944. 

11. Kunkel, H. G., and Hoagland, C. L.: Obser- 
vations on a Family Epidemic of Infectious Hepa- 
titis, New England J. Med. 236:891, 1947. 

12. Randolph, M., and DeVito, A.: Infectious 
Hepatitis, Clin. Proc. Child. Hosp. 3:244, 1947. 

13. Webb, C. H.; Wolfe, S. G.; Lucas, R. T., 
and Anderson, C. E., Jr.: Acute Hepatitis in Chil- 
dren: Clinical Features and Laboratory Tests, 
South. M. J. 40:340, 1947. 

14. Horstmann, D. M.; Havens, W. P., Jr., and 
Deutsch, J.: Infectious Hepatitis in Childhood, J. 
Pediat. 30:381, 1947. 

15. Leiber, B.: Epidemiology of Epidemic Hepa- 
titis in Infancy, Kinderarztl. Praxis 17:301, 1949. 

16. Williams, R. R., and Gaber, B.: The Ful- 
minant Form of Epidemic Hepatitis in a 2 Month 
Old Infant, J. Pediat. 35:244, 1949. 

17. Wolman, I. J., and Farquhar, J. D.: The 
Liver Diseases of Infancy and Childhood: A Brief 
Summary of Reports and Papers 1934-1948, Am. 
J. M. Sc. 216:704, 1948. 

18. Wyllie, W. G., and Edmunds, M. E.: Sequelae 
of Infective Hepatitis in Children: A Review of 12 
Cases, Lancet 2:553, 1949. 

19, Fager, D. B.: Infectious and Toxic Hepatitis 
in Children, Proc. Inst. Med. Chicago 18:100, 1950. 

20. Lipman, B. L.: Fatal Virus Hepatitis Oc- 
curring in an Infant 3 Months of Age, J. A. M. A. 
144:1090, 1950. 

21. Traisman, A. S.; Wheeler, R. C., and Fager, 
D. B.: Virus Hepatitis in Infancy, J. Pediat. 37: 
174, 1950. 

22. Mean, A.: Epidemic Hepatitis in Infancy with 
Special Regard to Differential Diagnosis, Ann. 
pediat. 176:225, 1951. 

23. Meinert, R.: Infectious Hepatitis in a Suck- 
lings Room. Kinderarztl. Praxis 19:209, 1951. 

24, Weller, S. D. V.: Observations on Some 
Liver Function Tests in Infancy, Great Ormond St. 
J. 1:26, 1951. 


25. Craig, J. M., and Landing, B. H.: Form of 
Hepatitis in Neonatal Period Simulating Biliary 
Atresia, A. M. A. Arch. Path. 54:321, 1952. 

26. Saggese, M.: Infectious Hepatitis in Children, 
Pediatria 60:51, 1952. 


27. Stokes, J., Jr.; Wolman, I. J.; Blanchard, 
M. C., and Farquhar, J. D.: Viral Hepatitis in the 
Newborn: Clinical Features, Epidemiology, and 
Pathology, A. M. A. Am. J. Dis. Child. 82:213, 
1951. 


28. Drake, M. E.: Infectious (Epidemic) Hepa- 
titis in Infancy and Childhood, M. Clin. North 
America, Nov. 1952, p. 1637. 

29. Stoppelman, M. R. H.: Hepatitis in Nursing 
Infants, Nederl. tijdschr. geneesk. 96:1330, 1952. 

30. Murphy, E. S., and Johns, R. B.: Infectious 
Hepatitis in Childhood, with a Special Considera- 
tion of “Progressive Hepatitis,” J. Pediat. 42:707, 
1953. 

31. Niemeyer, H.; Danus, O., and Undurraga, 
O.: Acute Hepatitis in Children, Revista chilena 
pediat. 24:82, 1953. 

32. Fridman, R. A.: Epidemic Hepatitis in Nurs- 
lings, Pediatriya, 1951, No. 3, pp. 10-16. 

33. Cullinan, E. R.: Epidemiology of Jaundice, 
Proc. Roy. Soc. Med. 32:933, 1939. 

34. Dekker-Jonker, A.: Cirrhosis of the Liver in 
Nurslings, Maandschr. kindergeneesk. 16:465, 1949. 

35. Keller, P. D., and Nute, W. L.: Cirrhosis of 
Liver in Children, J. Pediat. 34:588, 1949. 

36. Logan, G. B.: Prognosis of Chronic Hepatitis 
in Children, Proc. Staff Meet., Mayo Clin. 25:299, 
1950. 

37. Adams, F. H.; Anderson, R. C., and Rich- 
dorf, L. F.: Four Siblings with Hepatic Disease 
Leading to Cirrhosis, A. M.A. Am. J. Dis. Child. 
84:168, 1952. 

38. Barker, M. H.; Capps, R. B., and Allen, 
F. W.: Acute Infectious Hepatitis in the Mediter- 
ranean Theater: Including Acute Hepatitis Without 
Jaundice, J. A. M. A. 128:997, 1945. 

39. Barker, M. H.; Capps, R. B., and Allen, 
F. W.: Chronic Hepatitis in the Mediterranean 
Theater: A New Clinical Syndrome, J. A. M. A. 
129:653, 1945. 

40. Capps, R. B.; Sborov, V., and Scheifley, 
C. H.: A Syringe-Transmitted Epidemic of Infec- 
tious Hepatitis, with Observations Regarding Inci- 
dence and Nature of Infectious Donors, J. A. M. A. 
136:819, 1948. 

41. Capps, R. B.; Bennett, A. M., and Stokes, 
J., Jr.: A Prolonged Outbreak of Infectious Hepa- 
titis in Nurses Due to a Group of Small Children 
Serving as a Reservoir of the Virus, J. Clin. Invest. 
29:802 (June) 1950. 

42. Capps, R. B., and Bennett, A. M.: Clinical 
and Epidemiological Investigations Concerning Vi- 
ral Hepatitis in Infants and Small Children, Proc. 
Am. Clin. & Climatol. A. 62:98, 1950. 

43. Capps, R. B.; Bennett, A. M., and Stokes, 
J., Jr.: Endemic Infectious Hepatitis in an Infants’ 
Orphanage: I. Epidemiologic Studies in Student 
Nurses, A. M. A. Arch. Int. Med. 89:6, 1952. 


715 


hee 
i 
4 
fe 
Co. 
bd 
ie 
| 
4 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


44. Bennett, A. M.; Capps, R. B.; Drake, M. E.; 
Ettinger, R. H.; Mills, E. H., and Stokes, J., Jr.: 
Endemic Infectious Hepatitis in an Infants’ Orphan- 
age: II. Epidemiologic Studies in Infants and 
Small Children, A. M. A. Arch. Int. Med. 90:37, 
1952. 

45. Capps, R. B., and Stokes, J., Jr.: Epidemi- 
ology of Infectious Hepatitis and Problems of 
Prevention and Control, J. A. M. A. 149:557, 1952. 

46. Stokes, J., Jr.; Berk, J. E.; Malamut, L. L.; 
Drake, M. E.; Barondess, J. A.; Bashe, W. J.; 
Wolman, I. J.; Farquhar, J. D.; Bevan, B.; Drum- 
mond, R. J.; Maycock, W. d’A.; Capps, R. B., and 
Bennett, A. M.: The Carrier State in Viral Hepa- 
titis, J. A. M. A. 154:1059, 1954./ 

47. Henle, G.; Drake, M. E.; Henle, W., and 
Stokes, J., Jr.: Skin Test for Infectious Hepatitis, 
Proc. Soc. Exper. Biol. & Med. 73:603, 1950. 

48. Mills, E. H., and Capps, R. B.: Liver Func- 
tion Tests in Infants and Small Children, to be 
published. 

49. Ducci, H., and Watson, C. J.: The Quantita- 
tive Determination of the Serum Bilirubin with 
Special Reference to the Prompt-Reacting and 
the Chloroform-Soluble Types, J. Lab. & Clin. Med. 
30:293, 1945. 

50. Malloy, H. T., and Evelyn, K. A.: Determi- 
nation of Bilirubin with the Photoelectric Colorim- 
eter, J. Biol. Chem. 119:481, 1937. 

51. Bodansky, A.: Phosphatase Studies : Determi- 
nation of Serum Phosphatase; Factors Influencing 
the Accuracy of the Determination, J. Biol. Chem. 
101:93, 1933. 

52. Gomori, G.: A Modification of the Colorimet- 
ric Phosphorus Determination for Use with the 
Phoelectric Colorimeter, J. Lab. & Clin. Med. 27: 
955, 1942. 

53. MacLagan, N. F.: The Thymol Turbidity 
Test as an Indicator of Liver Dysfunction, Brit. 
J. Exper. Path. 25:234, 1944. 

54. Shank, R. E., and Hoagland, C. L.: A Modi- 
fied Method for the Quantitative Determination of 
the Thymoi Turbidity Reaction of Serum, J. Biol. 
Chem. 162:133, 1946. 

55. Hanger, F. M.: Serological Differentiation of 
Obstructive and Hepatogenous Jaundice by Floccu- 


lation of Cephalin-Cholesterol Emuisions, J. Clin. 
Invest. 18:261, 1939. 

56. Ducci, H.: The Colloidal Red Test for the 
Study of Hepatic Dysfunction, J. Lab. & Clin. Med. 
32: 1273, 1947. 

57. Schoenheimer, R., and Sperry, W. M.: A 
Micro Method for the Determination of Free and 
Combined Cholesterol, J. Biol. Chem. 106:745, 1934. 

58. Clarke, D. H., and Marney, A. F.: The De- 
termination of the Free and Total Cholesterol of 
Plasma with the Photoelectric Colorimeter, J. Lab. 
& Clin. Med. 30:615, 1945. 

59. Michel, N. O.: An Electrometric Method for 
the Determination of Red Blood Cell and Plasma 
Cholinesterase Activity, J. Lab. & Clin. Med. 34: 
1564, 1949. 

60. de la Huerga, J., and Popper, H.: Estimation 
of Serum Gamma Globulin Concentration by Tur- 
bidimetry, J. Lab. & Clin. Med. 35:459, 1950. 

61. Schwartz, S.; 'lawkinson, V.; Cohen, S., and 
Watson, C. J.: A Micromethod for the Quantitative 
Determination of the Urinary Coproporphyrin Iso- 
mers (I and III), J. Biol. Chem. 168: 133, 1947. 

62. Watson, C. J.; Schwartz, S.; Sborov, V., and 
Bertie, E.: A Simple Method for the Quantitative 
Recording of the Ehrlich Reaction as Carried Out 
with Urine and Feces, Am. J. Clin. Path. 14:605, 
1944, 

63. Watson, C. J., and Hawkinson, V.: Studies 
of Urobilinogen:VI. Further Experience with the 
Simple Quantitative Ehrlich Reaction; Corrected 
Calibration of the Evelyn Colorimeter with a Ponta- 
cyl Dye Mixture in Terms of Urobilinogen, Am. 
J. Clin. Path. 17:108, 1947. 

64. Neefe, J. R.; Stokes, J., Jr.; Reinhold, J. G., 
and Lukens, F. D. W.: Hepatitis Due to the 
Injection of Homologous Blood Products in Human 
Volunteers, J. Clin. Invest. 23:836, 1944. 

65. Gellis, S. S., and Stokes, J., Jr.: The Methyl- 
ene Blue Test in Infectious (Epidemic) Hepatitis, 
J. A. M. A. 128:782, 1945. 

66. Hawkinson, V.; Watson, C. J., and Turner, 
R. H.: A Modification of Harrison’s Test for Bili- 
rubin in the Urine Especially Suited for Mass and 
Serial Usage, J. A. M. A. 129:514, 1945. 


by 
e 
a 
716 
| 


Psychosomatic Gastrointestinal 
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and 
DOROTHY G. LOEB, M.A., Kansas City, Mo. 


The gastrointestinal tract is characterized 
by three variable physiologic functions: mo- 
tility, vascularity, and secretion. These three 
functions may vary, from a normal base-line 
of activity, in either an overactive or an un- 
deractive direction. Overactivity leads to hy- 
permotility, vascular engorgement, and exces- 
sive secretion; underactivity leads to hypo- 
motility, vascular pallor, and minimal secre- 
tion. It is generally felt that these states are 
mediated through the rich innervation of the 
gastrointestinal tract with both sympathetic 
and parasympathetic elements of the auto- 
nomic nervous system. 

ixtensive experimental work has shown 
that the most significant factors in varying 
states of motility, vascularity, and secretion 
appear to be emotional ones.* These three 
functions may change rapidly, within min- 
utes, depending on the emotional state of the 
subject. Feelings of marked anxiety, unex- 
pressed or unaware anger and resentment, 
and frustrated needs for affection may lead 
to hypermotility, hypervascularity, and hyper- 
secretion. States of depression, abject loneli- 
ness and isolation, and apathy may lead to 
hypomotility, hypovascularity and hyposecre- 
tion. 


From the Psychiatric Unit, The Children’s 
Mercy Hospital, affiliated with the Greater Kansas 
‘City Mental Health Foundation and the Department 
of Pediatrics, the University of Kansas School of 
Medicine. 


* References 1 and 2. 


In the upper gastrointestinal tract hyper- 
activity of these three functions may lead to 
clinical syndromes of peptic ulcer or dyspep- 
tic ulcer-like symptomatology without ulcera- 
tion, depending on the intensity and duration 
of the hyperactivity. In the lower gastroin- 
testinal tract hyperactivity of the three func- 
tions leads to diarrhea, mucous colitis, and 
perhaps ulcerative colitis if the hyperactive 
dysfunctions persist. Hypoactivity of the 
upper gastrointestinal tract produces lack of 
appetite and anorexia, whereas hypoactivity 
of the lower gastrointestinal tract leads to 
constipation. 

Though these factors have been extensively 
studied in adults, relatively little has been 
written about them in childhood.= Recently 
the problem of possible peptic ulcer in chil- 
dren has come under more careful scrutiny, 
and more attention is being paid to the fact 
that 10% of ulcerative colitis cases begin in 
childhood.* The problems of possible emo- 
tional factors in unexplained vomiting. in 
childhood, infantile colic, and ulcer-like dys- 
pepsias in children have received more at- 
tention in recent years. 

There is an increasing tendency to view 
such disturbances of the gastrointestinal tract 
as being determined, at least in part, on mul- 
tiple levels of functioning of the patient. 
Ulcerative colitis or peptic ulcer may be 
comprehended, for example, on the levels 
of (a) disturbed physiology of the gastroin- 
testinal motility, secretion, and vascularity, 
mediated through (b) their autonomic nerv- 
ous system innervation, which in turn is 
strongly affected by (c) emotional stress and 
conflict which is physiologically operative on 
its highest symbolic level in the cerebral 
cortex, which in turn is largely determined 
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by (d) interpersonal relationships between 
the patient and other persons in both his 
current and past life. These gastrointestinal 
syndromes may thus be studied, understood 
and treated on at least four clearly defined 
levels of functioning: (1) local gastroin- 
testinal, (2) autonomic nervous system, (3) 
cerebrocortical, and (4) interpersonal. The 
more levels of functioning that treatment can 
be directed toward, the more effective the 
medical treatment of the patient will be. 
Treatment directed solely at the local gastro- 
intestinal lesion, for example, will often be 
much less effective than a more comprehen- 
sive approach. Some attention, at least, to 
the psychic tension of the patient and his 
stressful interpersonal relationships will 


greatly enhance the total therapeutic result. 


These different levels of functioning merge 
imperceptably into each other in the patient, 
and the dividing line is always arbitrary, 
but such a viewpoint is felt to be useful for 
therapeutic understanding and planning. The 
patient is a complex biological being living in 
a continually fluctuating interpersonal milieu, 
and such differentiation of levels of function- 
ing is useful only to physicians, who must 
systemize their knowledge so as to construct 
a working basis to help patients. Moreover, 
it is our feeling that the various levels of 
disturbance should, in general, not be par- 
celed out to different medical specialists but 
should be usually dealt with by a single 
physician working comprehensively with a 
patient in a sound doctor-patient relation- 
ship. Better treatment results will justify 
the extra expenditure of the physician’s time 
initially and will, over a period of time, re- 
sult in greater physican time-economy in 
these often chronic medical problems. 

Working in a psychiatric unit in a 130- 
bed pediatric hospital, we have been im- 
pressed with the frequency of gastrointestinal 
problems with a large emotional determinant. 
This article deals with our accumulating 
experience and studies on these cases. A 
psychosomatic study of five children with 
duodenal ulcer is to be published elsewhere ° ; 
our experience with representative cases of 
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a variety of gastrointestinal problems in chil- 
dren is the subject of this article. 


PEPTIC ULCER 


Peptic ulcer in children has attracted in- 
creasing attention in recent years,t since 
greater diagnostic attention has been paid 
to the possibility of its occurrence in children. 
Although a good deal of study has been 
directed toward elucidating emotional factors 
of peptic ulcer in adults, very little has been 
written regarding emotional determinants in 
children. The data which are available § in- 
dicate that these children tend to be subnor- 
mally assertive and have much discomfort 
and anxiety regarding the expression of ag- 
gressive, angry, or self-assertive feelings. 
They are children whose need for a secure 
love relationship with the mother during in- 
fancy was not met; they carry into all areas 
of their life the search for affection and love 
which they did not find in the early crucial 
periods of infancy when such emotional sup- 
plies are so important. They react to emo- 
tional stress, especially anger and rejection 
from other people, with upper gastrointestinal 
dysfunction ; hypermotility, hypervascularity, 
and hyperacidity occur, and these when long- 
continued are felt to lead to ulceration.' The 
dysfunction in these patients occurs in the 
upper gastrointestinal tract, for this is the 
organ which was most important in the 
crucial interpersonal activities of feeding 
during the first year of life, when the de- 
pendency needs for secure love and affection 
are most important to the helpless infant. 
These comments refer, of course, to primary 
chronic gastric or duodenal ulceration, and 
not to gastric or duodenal ulceration sec- 
ondary to intracranial lesions, burns, etc. 

We have studied a number of children with 
primary duodenal ulceration; the following 
case is illustrative of this type of problem. 

A 9-year-old boy was first admitted to the hos- 
pital with a chief complaint of gastrointestinal tract 
bleeding. The first symptoms of bloody diarrhea 


began a week before admission, and for a period of 
two months prior to that the patient had complained 
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of pain which came on from one to three hours after 
meals; he would at times go to bed during the day 
and cry. Except for a positive test for blood in 
the stools, laboratory examinations and physical 
examination were unremarkable. Roentgenographic 
studies of the upper gastrointestinal tract revealed 
a spastic and irritable duodenal cap; a persistent 
outpouching deformity was found on the posterior 
border, and the findings were felt to be typical of 
an active duodenal ulcer. A rather large crater 
was believed to be present. The medical management 
of the patient consisted of dietary measures and 
antispasmodic and antacid medication. Repeat roent- 
genographic studies three months after first exami- 
nation revealed a much smaller ulcer crater. 


Personality study: The family structure consisted 
of the patient’s mother and father, the patient, and 
two younger sisters, aged 4 and 1%. The parents 
described the patient as having been a seclusive and 
tense child since early childhood. His mother was 
an emotionally cold person who could not offer any 
real affection or emotional acceptance to her chil- 
dren. When the patient was born, the mother had 
been in labor for three days, and there was doubt 
as to whether he would live; it was felt that the 
mother emotionally would have preferred the death 
of the child rather than the burden of raising him. 
Her overt behavior was one of inconsistent rejection 
and indulgence, but it was always rigidly restricting 
of the child and basically hostile and cold. When 
the patient was 2, he witnessed the violent death 
of a younger sister in an accident, and at this time 
he regressed to very babyish and infantile behavior. 
The mother has lost two other children besides the 
one listed above, and her attitude is overtly ex- 
pressed as being quite content that they died, since 
she feels she has enough work to do anyway. The 
raising of the patient was done in a rigid and con- 
trolling manner, and such training as feeding and 
toilet functions were started and finished on a very 
precise schedule with which the mother forced the 
child to comply. The engulfing control which the 
mother exercised over the child excluded the father 
and prevented any healthy emotional relationships 
between the father and the boy. His adjustment with 
other children was poor, and his school adjustment 
was that of a very shy, inhibited boy who made very 
little emotionally significant contact with either the 
teachers or the other pupils. 


The patient tended to substitute activities with 
objects and things for activities with people, for 
he had found emotional relationships with people so 
painful and damaging that he hesitated to reach out 
to form any new interpersonal contacts. His intel- 
ligence was found to be within normal limits, and 
psychological tests confirmed the impressions of a 
strongly introverted child with very poor capacity 
for forming warm contacts with people. 
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Inasmuch as the child was seen at a time when 
his ulcer was very active and the emotional prob- 
lems around him were felt to be so pressing, some 
effort was made to work with the parents to give 
them some limited insight into certain aspects of the 
factors which were active in producing the person- 
ality and gastrointestinal pathology of the child. 
Some limited insight was developed in the mother, 
and the father was able to become much closer to 
his son. He began to take the boy with him on vari- 
ous activities, and the mother was able to relax 
some of her rigid, hostile control of the patient. 
With work in this comprehensive psychosomatic 
manner, the improvement in the child’s ulcer was 
rapid, and it was felt that progress had been made, 
not only in terms of the child’s gastrointestinal 
lesion but also in the much broader area of his 
total emotional and interpersonal functioning. 


ULCERATIVE COLITIS 


Although much has been written upon 
emotional factors in ulcerative colitis in 
adults,|| littlke has been written about these 
factors in children.{ It has been variously 
stated that ulcerative colitis is almost as com- 
mon in children as in adults ° and that 10% 
of all adult ulcerative colitis begins in child- 
hood,’ and so ulcerative colitis in children 
is not felt to be rare. The available data in- 
dicate that these are very depressed children 
who are struggling with anger and guilt 
toward very hostile and rejecting mothers. 
The bloody diarrhea of these children serves 
both a physiologic and symbolic function in 
expressing the angry impulses which they 
feel, but with which they cannot deal con- 
sciously. The onset and subsequent exacerba- 
tions or remissions of the illness can often 
be correlated with life situations of the pa- 
tient. The sparse recorded data suggest that 
psychotherapeutic treatment may be very 
beneficial, and at times curative. Sperling’s 
two excellent reported cases of intensive 
psychotherapy with children with ulcerative 
colitis should stimulate further such treat- 
ment of children with this often fatal disease. 
An illustrative case dealing with emotional 
factors in a child with ulcerative colitis is 
given below. 


|| References 2 and 10. 
References 6 and 7. 
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A 10-year-old girl was first seen by the members 
of the psychiatric unit while she was hospitalized for 
evaluation and treatment of ulcerative colitis of 
three years’ duration. For the preceding three years, 
the patient had had daily diarrhea, consisting of 
multiple, watery, loose stools in which mucous 
shreds and blood were often found. Up to 14 stools 
a day had occurred, and in the preceding three years 
only very brief periods of normal stool formation 
had occurred. On physical examination, the left 
upper quadrant of the abdomen was tender, and 
proctoscopy revealed a granular ulcerated mucosa 
that bled easily. Repeated roentgenographic studies 
revealed a typical pattern of ulcerative colitis with 
complete loss of haustral markings and a fuzzy, 
granular appearance of the mucosa over the entire 
length of the colon; there was some shortening of 
the colon. There was a microcytic anemia, and re- 
peated stool studies revealed no infectious agents 
to account for the pathology. Abdominal pain and 
cramping were prominent symptoms, and the patient 
had, on a number of hospitalizations, received exten- 
sive antibiotic, antispasmodic, and dietary treatment 
regimens. 

Personality study: The patient was fifth from 
oldest in a family of eight children. The family was 
one in which a good deal of competitive and hostile 
give-and-take occurred; all the members of the 
family seemed to be comfortable with this except 
the patient. Any open display of hostility or com- 
petitive aggressiveness made her extremely uncom- 
fortable and at times produced minor panic states. 
For instance, though the rest of the family enjoyed 
watching wrestling on television, to see such dis- 
plays of aggressive activity, even in the impersonal 
setting of television, made the patient so anxious 
that she had to leave the room. She was similarly 
uncomfortable with the minor fighting and bickering 
of her brothers and sisters. If any of her brothers 
and sisters were to hit her or even to tap or push 
her lightly, she became quite anxious and upset and 
would often cry. 


The patient’s mother seemed to be able to give 
her children a reasonable amount of affection and 
care, but she, too was subjected to violent temper 
tantrum outbursts, which the other children accepted 
without undue anxiousness but which greatly fright- 
ened the patient. 


The patient spontaneously identified the fact that 
exacerbations of her ulcerative colitis were corre- 
lated with periods of “nervousness.” The main pre- 
cipitants of such periods of anxiousness were events 
in which overt anger or hostility was expressed 
toward her. At such times, she would become very 
anxious, would tremble visibly, and would often 
have exacerbations of her diarrhea. 


The patient, in marked contrast to her brothers 
and sisters, inhibited any expression of angry or 
aggressive feeling. She never showed anger, even 
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to the extent of sulking or holding a stubborn 
grudge. The patient viewed herself as a weak and 
ineffectual member of a competitive, aggressive 
family. Instead of any comfortable expression of 
angry or assertive impulses, the patient became 
anxious and experienced exacerbations of her ul- 
cerative colitis. Her inability to express assertive 
feelings led her to be, on the whole, a passive and 
anxious member in the family setting. At times she 
would, however, become demanding in a whining 
and infantile way over minor things; many of these 
demands were felt to be devious substitutes for the 
expression of much more violent feelings under- 
neath. 

Psychological testing revealed that the patient did 
not feel close to either of her parents and actually 
feared from her parents and from others a great 
deal of retaliative anger and violence. Her daydream 
life was full of violence, death, and anger, to which 
she could not give verbal expression more openly. 
She felt intensely lonely and deserted. She was 
uncomfortable with anything to do with sex, and 
her psychosexual development was quite immature. 
She viewed herself as lost in a competitive struggle 
with everyone around her and utterly unable to take 
care of herself. 


The patient’s ulcerative colitis usually cleared up 
when she was on her way to the hospital for a brief 
period of medical evaluation and psychotherapeutic 
contacts. Her improvement would be maintained for 
several weeks following discharge from the hospital 
to her home town, some considerable distance from 
the hospital, but the accumulating pressures at home 
and her inability to express her angry or assertive 
feelings there would result in the recurrence of her 
symptomatology several weeks later. The patient 
continues under comprehensive medical and psycho- 
therapeutic management. 


PSYCHOGENIC VOMITING 


That vomiting may have psychogenic de- 
terminants has long been known by clinical 
intuition ; in the last two decades a good deal 
has been writtten to clarify the precise types 
of emotional problems which may lead to 
vomiting. Superficially, vomiting may be an 
act of devious rebellion and an expression of 
hostility to parents who are making a to- 
and-fro battle of the feeding situation. Vomit- 
ing may also be a symptom concomitant with 
a variety of different emotional problems, 
such as (a) a reaction to actual or threatened 
loss of crucial loved persons, (b) a symbolic 
rejection of a variety of attitudes and ac- 
tivities which the parents are attempting to 
foist on the child, (c) a reaction to fears and 
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anxieties of adolescence, associated with the 
attempts of emotionally immature girls to 
reject their own sexual maturation, or (d) 
at times vomiting appears to be a somewhat 
nonspecific upper gastrointestinal reaction to 
diffuse anxiety and emotional stress, from 
a wide variety of upsetting life situations. 
The following case demonstrates the role 
emotional factors may play in vomiting. 


A 14-year-old girl was seen in the clinic and ad- 
mitted to the hospital with a chief complaint of 
vomiting and brief episodes of abdominal pain of 
one year’s duration. During that period of time, 
on the average of two or three times a week, the 
patient had had episodes of perinavel pain and vom- 
iting. The symptoms tended to come on shortly 
after meals, and further intake of food did not 
relieve them. Gradually, her symptomatology had 
become worse, necessitating hospital evaluation of 
the problem. Upon admission to the hospital, med- 
ical work-up, including an upper-gastrointestinal 
roentgenographic series, gastric analysis, abdominal 
flat plate, chest plate, and customary laboratory 
studies, was unremarkable. It was felt that emo- 
tional factors might be important in the symptoma- 
tology of the patient, and evaluation by the psy- 
chiatric unit was requested. 

Personality study: The patient was an attractive 
14-year-old girl, who had been raised by her mother 
after the father deserted when the patient was 18 
months old. Throughout the patient’s life her mother 
had been forced to work steadily in order to support 
the two of them, and the patient had been boarded 
and maintained during the daytime in various places. 
This resulted, however, in the patient having no 
consistent upbringing by any single mother figure, 
and her contacts with her own mother were limited. 
Though the mother had struggled to maintain a 
relationship with the patient and to provide, espe- 
cially in recent years, a home for them, the neces- 
sity of working had prevented any really strong 
emotional ties between the mother and daughter; 
the growing child’s need for a consistent and affec- 
tionate mother figure was not met. At the time she 
was first seen, the patient was a very docile and 
passive girl who was being exploited sexually by 
a boy-friend who had no interest in her except as 
a sexual object. His attitude toward her was callous, 
and the patient received no pleasure from her sexual 
contacts with him. The danger of pregnancy was 
constantly present, and the boy-friend callously re- 
fused to take any measures to protect the patient. 
The patient’s intense needs for supportive interper- 
sonal relationships, even one as inadequate as her 
relationship with this boy-friend, were so strong 
that she was unable to make a break with him. 
Her extreme passivity, moreover, made it impossible 


for her to break up with him or to be at all assertive 
of any of her own emotional interests with him. 
Under the stress of the patient’s accumulating needs 
for affection; her inability to break away from a 
cold, exploiting boy-friend, and her intense fears of 
pregnancy, her vomiting had begun. The intensity 
of her vomiting seemed related to the emotional 
stresses she was under and to her difficulty in 
taking any appropriate emotional action to better 
her situation. 

The patient was seen in both group and individual 
interview treatment sessions to help her develop 
some insight into the nature of her emotional diffi- 
culties and their relationship to her vomiting. The 
patient made a good deal of progress. She was able 
to break off with her boy-friend and to begin dating 
a number of boys. Many of her needs for affection 
from persons who respected her dignity and worth 
as a person were met as she dated other boys. Some 
progress was made in the patient’s developing a 
greater emotional understanding of the difficulties 
inherent in her relationship with her mother. The 
patient’s vomiting improved and ceased to be a 
medical problem. It was felt that important progress 
was made in crucial areas of the patient’s inter- 
personal functioning. 


OTHER CONDITIONS 

The role of emotional factors in constipa- 
tion has been ably demonstrated by the com- 
bined physiologic and psychiatric studies of 
Grace, Wolf, and Wolff,? and long-standing 
clinical psychiatric impressions have received 
the support of their careful scientific studies. 
It has been clearly shown that feelings of 
apathy, depression, and sadness are associated 
with (a) decreased motility and decreased 
emptying muscular movements of the colon, 
(b) impairment of the gastrocolic reflex, and 
(c) a resultant strong tendency toward con- 
stipation. A great deal of psychiatric work," 
moreover, has demonstrated that the with- 
holding of feces has for many constipated 
children and adults the psychologic function 
of expressing feelings of resistance and nega- 
tivism toward a world which is perceived as 
hostile and unaffectionate. Toilet-training is 
one of the first areas where socially conform- 
ing behavior is demanded of the child by the 
parents, and the child has an opportunity to 
resist their efforts hostilely by refusal to 
comply with demands. Obstinate withholding 
of feces serves as both a symbolic and an 


interpersonal act of defiance and lays the 
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basis for both childhood and, later, adult 
constipation problems. What began as par- 
tially conscious resistance in childhood later 
becomes unconscious psychophysiologic con- 
stipation in adulthood. 

It is felt by some observers that many of 
the cases of “infantile colic” are largely emo- 
tional in origin. Clinical observation has given 
the impression that anxious, cold, emotionally 
rejecting mothers convey their attitudes to 
infants by their behavior during the various 
activities of mothering the child. Their im- 
patience, irritability, and anxiousness are be- 
trayed in their numerous physical contacts of 
feeding, bathing, dressing, and diapering the 
child. The infant has no verbal, articulate 
awareness of the irritability, rejection, or 
anxiousness in his environment, but he is 
acutely aware of the pervasive emotional 
atmosphere in an empathic, nonverbal way. 
He senses the absence of secure, affectionate 
mothering, which is his most crucial need in 
infancy. The squalling, fretful, “colicky” 
child is often the anxious disturbed child 
of an anxious or angry mother. More affec- 
tionate and patient mothering is often the 
most effective remedy in many cases of in- 
fantile colic. 

It is felt that psychogenic factors often 
have much to do with the frequently seen and 
vaguely described complaints of recurrent 
dyspepsia, “knots in my stomach,” “bloating,” 
and “stomach cramps.” These complaints 
often are transitory and recurrent and defy 
an accurate diagnosis. An exploration of their 
relationship to varying stresses in the child’s 
life is often helpful in understanding and 
managing them. 


COMMENT 


Having recognized the importance of emo- 
tional factors in these gastrointestinal syn- 
dromes in children, the clinician is faced 
with the problem of how to integrate the 
emotional factors into his therapeutic plan. 
The vast majority of these gastrointestinal 
problems are handled exclusively by the 
pediatrician or family doctor, and only rarely 
is the patient seen in psychiatric consulta- 
tion. The problems are too common and 
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psychiatric specialists too few for such serv- 
ice; the vast bulk of these problems must 
be handled by the pediatrician, preferably 
with a comprehensive physical and inter- 
personal approach. Certain useful procedures 
in such a comprehensive psychosomatic ap- 
proach are discussed below. 

1. It is often useful to interview the par- 
ents regarding the possible importance of 
emotional stress in the onset and course of 
the illness. Explore the feeding history and 
the bowel-training history and inquire as to 
the parent’s observations on interpersonal 
events in the child’s life and their relation 
to gastrointestinal difficulties. Such an in- 
quiry can be comfortably begun by observing, 
“Sometimes emotional stresses play a role in 
the kind of stomach upset Johnny has.” 
Such an inquiry often puts the illness in an 
entirely new light for the parents and the 
child. Symptoms that for months or years 
have been seen only as an inexplicably dis- 
ordered intestinal tract acquire a much 
broader connotation. Often, parents can offer 
no data of relevance, but when they go home 
and continue to live with the problem they 
begin to see many connections they had never 
noticed before. Such insight may then lead 
to sufficient alleviation of pressures on the 
child or sufficient alterations of parental 
overt attitudes and handling of the child to 
help appreciably with the physical problem. 

2. The role of medication and dietary 
regimens may be interpreted as a significant 
part, not the entire basis, of treatment. The 
concept of medication operating on the local 
physiological level, aided by some alleviation 
of interpersonal stress, may be presented to 
the parents. Such an approach gives the 
parents, and often the patient, some insight 
into why medication varies in its symptoma- 
tologic efficacy, from day to day and week 
to week. It prevents the frequent pattern of 
putting all the emphasis on medication and 
excluding any consideration at all of the 
emotional factors in the illness. 

3. The physician’s attitude toward the 
child as a human being in a complex environ- 
ment with a complexly determined disorder, 
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not just a “case” with x-rays and abdominal 
pain, may give the parents a very different 
attitude toward the child’s illness. Parents 
often tend to take on the physician’s attitude 
toward chronic medical problems ; taking on 
a broader approach to the medical problem 
is often more beneficial than a coldly objec- 
tive physical appraisal. 

4. At times, useful suggestions can be made 
regarding the child’s social and emotional 
behavior. These can often be best presented 
as provocative questions, “Do you think it 
is good for a kid like Johnny to keep all his 
irritation and anger inside himself and never 
blow off steam?” “Do you feel that more 
social activities with other kids would be a 
good idea for Susie?” “Do you feel that 
Johnny should not be so bossed and domi- 
nated by his older sister?” “Do you think 
kids tend to feel better when they get a lot 
of affectionate cuddling?” “If the baby has 
the ‘colic’ and you pick him up and give 
him some affectionate cuddling, does he stop 
crying?” 

After broaching the subject with the par- 
ents, a few positive suggestions may then be 
made if the parents seem receptive. Radical 
suggestions, such as removing children from 
a home or sending them away to boarding 
school, and so forth, should be made only 
with extreme caution and only after the ad- 
vantage of psychiatric opinion has been ob- 
tained. Getting a child out of an unhappy 
home may result in more guilt and anxiety 
in the child than the resultant diminution in 
overt stress by removal from the home justi- 
fies. Such extreme measures should be ap- 
proached with cautious hesitation. 

5. The suggestion of healthy social and 
emotional activities in available community 
group activities for children may be helpful 
in certain cases. 

6. Judicious use of psychiatric referral is 
needed in some cases. Careful explanation to 
the parents of the possible importance of 
emotional factors should precede such refer- 
ral. Helpful advice from psychiatrist to pedia- 
trician on the management of the child may 
be contemplated in some referred cases; in 


other cases referral for treatment to child 
guidance clinics, family service agencies, or 
private child psychiatrists may be clearly 
indicated. Ulcerative colitis, for example, is 
a severe and grave disease, and some formal 
psychiatric attention would usually be ex- 
pected. The need for formal psychiatric 
treatment often may be evaluated in consul- 
tation; such treatment # usually involves 
working with both parents and child in sep- 
arate interview sessions. The success of a 
referral is often dependent on the referring 
pediatrician’s skill in allaying parental guilt 
and anxiety about seeking such help; the 
pediatrician’s ability to explain the impor- 
tance of emotional factors is a very important 
factor in whether parents will actually follow 
up the suggestion of such a referral. 


7. One of a physician’s most important 
services to his patients is to give them in- 
formation about their illness and its deter- 
minants. It is often useful to remember that 
the word doctor derives from the Latin verb 
docere, to teach. A small amount of extra 
time to talk to parents and child about 
these gastrointestinal problems and how life 
stresses and personality factors affect the 
ailment is often one of the most therapeutic 
things a physician does. 


SUMMARY 


Emotional factors have a significant influ- 
ence of the motility, vascularity, and secre- 
tions of the gastrointestinal tract. Depend- 
ing on the emotional status of the individual, 
syndromes of hyperactivity or hypoactivity 
of these three physiological functions may 
result. States of hypermotility, vascular en- 
gorgement, and hypersecretion may, for ex- 
ample, lead to peptic ulcer in the upper gas- 
trointestinal tract or to ulcerative colitis in 
the lower gastrointestinal tract. States of hy- 
pomotility, vascular pallor, and hyposecre- 
tion tend to be associated with appetite dis- 
turbances in the upper gastrointestinal tract 
or constipation in the lower gastrointestinal 
tract. The importance of evaluation of psy- 
chosomatic factors in various gastrointestinal 
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syndromes in children is stressed. The in- 
tegration of this into the comprehensive 
medical management of the patient through 
interviews with parents and child is dis- 
cussed. Diseases which have their deter- 
minants on multiple levels of physiologic and 
interpersonal functioning are felt to be most 
effectively handled if approached on multiple 
levels of physiologic and interpersonal treat- 
ment. Illustrative cases of these gastroin- 
testinal syndromes in children are presented 
from a psychosomatic point of view. 
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Continuing Studies 
MARION M. MARESH, M.D., Denver 


A preliminary report on the growth of the 
major long bones of the extremities in healthy 
children was published in 1943+ as part of 
the Child Research Council study of physical 
growth. At that time it was hoped that a 
few more years’ study of these and other 
children would answer many questions about 
the pattern of long-bone growth, how growth 
differed in boys and girls, what the varia- 
tions in bodily proportions were, and how 
they changed with growth and age. The 
measurements of bone lengths from roent- 
genograms of the extremities have been un- 
interrupted since 1935, and there are now 
sufficient data to warrant a report on the 
study to date. But this present paper must 
be termed only a progress report, since it 
supports some of the preliminary conclusions, 
refutes others, and leaves many unanswered. 
Separate standards of reference for boys and 
girls suggest some sex differences in the 
infancy period and, as was expected, demon- 
strate the sex differences in the circumpuberal 
period. Longer forearm bones in boys than 
in girls have also been demonstrated at all 
age periods. The assumption that, having 
set up zones of variation or “trend lines,” 
most children would have growth curves for 
their long bones that parallel these lines has 
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not been substantiated. This is particularly 
striking in the first four years of life. Further 
study of bodily proportions, i. e., the rela- 
tive length of the upper arm, lower arm, 
upper leg, and lower leg to each other and 
to total height, have shown many interesting 
similarities and variations. 


MATERIAL 


The roentgenographic technique was described 
before! and has not been changed. In the infancy 
and early childhood years measurements could not 
include unossified and therefore invisible epiphyses. 
Length measurements were made between the epi- 
physeal plates in the long axis of the bone. In the 
preadolescent and later years, it seemed advisable 
to include the ossified epiphyses, and again measure- 
ments were made in the simplest possible manner— 
along the long axis of the bone from the most 
proximal edge of the upper epiphysis to the most 
distal edge of the lower epiphysis of that bone. 
When the lower epiphysis had a visible styloid 
process, such as the radius or ulna, that length 
was included in the measurement. There are, there- 
fore, two sets of data: (1) measurements from 
the first x-ray examination at 2 months of age 
and ending at an arbitrary age of 12 years for 
the infancy and childhood years, and (2) those 
measurements which include the epiphyses and were 
measured from an arbitrary age of 10 years to full 
bone growth in length, usually to 16 or 17 years 
in girls and to 17 or 18 in boys. Measurements 
were made on the routine roentgenograms of about 
175 subjects ranging in age from less than a year 
to over 18 years for a few slow-maturing boys. 
The number of sets of films on each subject ranges 
from under 10 for the infants and young children 
to over 25 for those who are now adolescent or 
skeletally mature. Ail measurements were made 
and checked by one person (M. M.). No correc- 
tion of the measurements has been made for dis- 
tortion. We have calculated this magnification 
from roentgenograms of dried bone specimens of 
infants, children, and adults as between 1.0 and 
1.5% at a focal-film distance of 7% ft. (2.3 m.) 
with the bone in direct contact with the cassette 


725 


t 
+. 
4 
j 


seshydidq 


98°33 96°13 03°03 92°03 09°6T 40°61 09°8T 60°13 82°93 
le 90°TS 68°06 06°61 88°61 PISS LT 81°06 OF'6L 69°96 18°93 
89°06 L¥ 61 LT 89°61 46°81 68°81 Os 96°93 99° FS 16°83 0883 
58°06 80°61 99°81 ¥'06-6'9T 02°61 Os Lt LOS 86°83 61°33 
08°61 ST LT Test 80°LT 89°9T 38°91 1s 18°33 83°36 
99°LT PELL TF 9L O'SL-G'FL 69°91 SU 88°ST 80°ST 986-9'6T Sols 16°03 19°03 90°03 
Wet 9L'91 EL 9L 96°ST 86° FL FL 632-061 PRIS 98°02 00°06 9F'6T 
9°91 ST 9L LL’ST 00°ST 89° FL TO'FL LT 80°06 L¥6L £0°6L 
80°9T 98° FT Os FL 69 FL SUPT L1 8°61 L0°8T LI 
90°ST FL 86°81 OST-6 IL 90°FT 1981 9L 99°LT 68° L1 08°9T 
86°31 WSL 66° IL OL Tt 60 IL 82°01 SOFT GF FL 
63°31 96°TT SOIL S1L-9'6 SU it 91°01 LV OL SOL 06'6 OST-6'SL 99°81 ever 

ws 61-19 WL BOL 09°9 OL £8°6 90°6 08's 

[vasAydidg 
snipey 


sou0g Wy “VY 


auog 40f abudy pup Sajyuarsag paysoomsS—skog— | 


| 

SAH HAAR SS SS 

| 

| SARS 
| 

a : 

“4 
| 

SBS 
| 
: 
| 

| 
4 

cs oo 


seskqdidy 


— 

: 
: 
‘ 
: 
: 
| 
2 


LLG Iz 68°83 Ores LOGS 90°13 26°61 98°08 88°83 83° 9-21 
opnpouy 
09°SS 08°13 38°06 86°61 LL £9°0Z 08°61 81°83 8L'9% 0-21 
89°32 86°13 LUTS 9F 61 LL'03 80°06 68°81 BL LI 10°83 80°L3 86°46 88°86 
LT 61°06 L6L0 9 SPST LT 16°91 88°9T TZ 8L°S3 LU 83% 86°33 0—0L 
8°06 OL’6L L6L-9'ST 96°LT 96°LT 96°ST 80°SS 88°8S 65°33 wis 9-6 
T6L-0°S1 O9'LT 60°LT EL 90°9T 98°ST 36° FL PL Wis 66°03 09°61 66°8T 
PSL-9'FL SO'LT 98°91 FL St SBSH LT 68°03 09°61 86°81 9 
OLL-OFL 96°FT LY EL SL $0°ST 90°87 L068 91 62°06 0-9 
68° FL 96'S 6F SL 6 PLS IL 06°ST 66°21 OO LT 99°91 
IL Wer or GOST SL IL 68° IL iL 99°0L 88°ST 6F FL 
ay 
snipey 


seu0g “VY 


i 
rag 
| 
6, 
t 


seshqdidg epnjvu] 

O'SE-F'SS 888-696 10°38 OF'66 O LPS SE 

useMjeg 


¢ 
ay 
| 2 
: 
i 
* 
2 
| 
| 
| 


surface. However, the distortion, because of the 
object-film distance in the living state, varies con- 
siderably from areas such as the femoral head and 
; neck, where in chubby adolescents the distance may 
ps be from as much as 10 cm. to the cassette surface 
to as little as 1 cm. for the distance from the lower 
end of the radius to the cassette. Orthoroentgeno- 
grams, such as are taken by Dr. Green and Miss 
Anderson? in the Boston study, would have been 
highly desirable, but we do not have such equip- 
ment available nor could such films be obtained 
se on infants and uncooperative young children. Since 
a we are chiefly interested in the growth of the 
individual, and since distortion factors change little 
Bs from film to film on the same person, we have 
accepted our measurements as equivalent of size, 
although they are not truly anatomical lengths. 
Some mention should be made, too, of the fact that 
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the subjects are from a selected group of families 
and that standards set up from this group could not 
be considered representative of all children in the 
United States—for example, the median height for 
18-year-old boys in the Child Research Council 
is 178.2 cm., or just over 5 ft. 10 in. While dis- 
cussion of these data must, therefore, be limited 
to how the children of the study group grew 
during childhood and adolescence, it is quite prob- 
able that the described patterns of growth are not 
unique to the Child Research Council. 


STANDARDS 


From the manner in which the data were 
collected, it is obvious that few children on 
whom we have infancy measurements will be 
skeletally mature at present. Similarly, those 


TasLe 3.—Boys—Smoothed Percentiles and Observed Range (Cm.) 


Supine Length 


Crown-Rump Length 
A... 


0—2 53.7 55.1 56.7 58.2 59.7 52.5- 62.9 
o-4 59.6 60.9 62.3 63.7 64.9 57.8- 68.8 
1—0 71.6 73.3 75.1 76.6 78.0 69.9- 82.0 
1—6 78.4 80.3 82.0 83.5 85.0 76.3- 88.4 
2—0 84.4 86.3 87.9 89.5 90.7 81.7- 94.4 


B 
B 


Yr—Mo. 10% 25% 80% 75% 9% Range 


10% 25% 50% 75% 90% Range 

35.2 36.5 87.7 38.5 39.2 34.0-40.7 
39.3 40.6 41.7 42.6 43.6 38.2-43.7 
41.5 42.8 43.9 45.0 46.2 89.1-48.3 
45.5 46.9 47.9 49.3 50.4 42.7-52.2 
48.2 49.6 50.7 52.0 53.1 46.1-53.5 
50.3 61.8 53.1 44 55.5 49.3-56.1 


Sitting Height 
A... 


2—0 83.0 84.3 85.8 87.1 87.9 82.0- 89.7 
2-6 87.3 88.8 90.4 91.4 92.5 86.0- 94.4 
3—0 91.4 93.0 94.6 95.6 96.9 90.4- 99.0 
3-6 95.3 97.0 98.5 99.7 101.1 94.2-103.6 
4—0 99.0 1008 102.2 1036 105.1 98.0-108.0 
4—6 
5—0 
5-6 


102.5 1044 105.8 107.3 108.9 101.5-112.5 

106.8 1078 1093 1108 112.5 105.0-116.9 

108.9 1110 112.7 1142 115.9  107.7-120.6 

6-0 11.9 1141 1160 1175 1193 110.2-124.5 
6-6 1148 1117.1 1192 1208 128.0 112.5-128.2 
1176 1200 1223 124.1 1268 114.6-181.8 
76 1204 1228 1253 127.4 135.0 116.5-135.0 
123.2 125.6 128.2 1306 133.6 118.5-138.8 
125.9 1284 131.1 133.7 1364 120.5-141.8 
90 1285 1381.2 134.0 136.7 189.2 122.7-145.0 
9-6 1310 133.9 136.8 139.6 142.0 124,7-148.0 
10—0 138.4 136.4 1394 1424 144.8 127.8-151.0 
10-6 §=135.7 «1388.7 «141.7 «145.1 147.4 
u—d 1379 1408 144.0 147.8 150.1 181.2-156.4 
1400 1429 1464 1505 158.0 188,.2-159.5 
122-0 1422 1451 149.0 153.2 156.1 185.2-162.5 
12-6 44.7 147.6 151.9 155.9 159.5 187.5-166.1 
147.5 150.7 1554 159.0 163.3 189,7-169.7 
13-6 1604 154.1 159.1 1626 167.1 142.3-173.0 
15834 157.7 1629 166.3 170.8  145.0-176.0 
46 1565 1614 166.5 170.0 174.3 148,3-178.8 
15—O 160.0 165.0 169.8 173.5 1774 152.0-181.2 
15-6 163.5 168.4 172.7 1766 180.0 156.3-183.3 
16—O0 +1665 171.0 175.1 178.7 182.0 160.0-185.0 
16-6 168.0 1725 1766 180.0 183.1 163.0-186.8 
17—0 177.4 180.8 183.8 
1739 177.9 181.3 184.3 166.9-188.1 
168.0-188.7 


e, 
Yr.—Mo. 10% 25% 50% 75% 90% Range ‘2 10% 25% 50% 75% 90% Range - 


49.5 50.8 61.7 52.7 53.5 48.4-53.7 
51.1 52.4 53.3 54.3 55.2 50.2-55.8 
52.6 53.9 4.8 55.8 56.8 52.6-57.6 
54.0 55.4 56.3 57.3 58.4 52.4-59.5 
55.4 56.8 57.8 58.8 60.0 54.7-60.9 
56.8 58.2 59.3 60.3 61.6 55.1-62.9 
58.2 59.6 60.7 61.7 63.1 55.5-65.0 
59.5 60.9 62.1 63.1 64.6 58.5-66.4 
60.7 62.1 63.5 64.5 66.0 59.3-69.3 
61.9 63.3 64.8 65.8 67.3 60.4-69.3 
63.0 64.4 66.0 67.1 68.6 62.0-71.7 
64.1 65.5 67.2 68.4 69.9 62.6-71.7 
65.2 66.6 68.4 69.7 71.2 61.7-73.5 
66.3 67.7 69.6 71.0 72.5 64.1-73.2 
67.4 68.8 70.7 72.2 73.7 65.3-75.5 
68.5 69.9 71.8 73.3 74.8 67.4-76.3 
69.5 71.0 72.9 74.4 75.9 67.6-77.5 
70.4 72.0 74.0 75.4 76.9 69.4-79.1 
71.3 73.0 75.0 76.4 77.9 70.1-80.3 
72.2 74.0 76.0 77.4 78.9 71.2-81.8 
73.1 74.9 77.0 78.4 79.9 70.8-84.8 
74.0 75.8 78.0 79.4 81.0 72.6-84.5 
75.0 76.8 79.2 80.6 82.2 73.5-89.9 
76.1 77.9 80.6 82.5 84.3 75.1-91.9 
77.3 79.3 82.2 84.5 86.6 76.0-93.3 
78.7 81.0 83.9 86.6 88.6 76.9-89.3 
80.4 83.1 85.7 88.6 90.2 77.7-96.4 
82.5 85.3 87.6 90.4 91.6 80.7-97.3 
84.5 87.3 89.4 91.9 92.8 83.1-97.4 
86.1 88.3 90.4 92.9 93.8 83.1-98.5 
87.2 89.0 91.2 93.5 94.6 85.5-95.7 
88.1 89.6 91.9 93.9 95.3 87.2-95.6 


a 
| | 
8 
at 
Standing Height 
# 
88.9 9.1 92.5 94.2 95.9 87.8-98.4 
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EXTREMITIES 


LONG BONES OF 


LINEAR GROWTH OF 


who are now young adults probably did not 10% years will influence the range of varia- 
have long-bone films earlier than midchild- tion at that and later ages but not at 10 
hood or late childhood. Eventually we hope years. The number of measurements at each 
to have sufficient material on a large number age interval was sufficiently large that over 
of children from birth through 25 years to 75% of the age intervals included films on 
be able to set up frames of reference based 35 to 50 children for either boys or girls. 


on the longitudial study of each child. In the In only three instances was n less than 25 


meantime we are forced to use more conven- children. 

tional methods and to consider these 3200 Standards were set up by “cross sectional” 
sets of measurements as the equivalent of methods. These were (1) card-sorting each 
one set of measurements on each of 3200 age interval for quartile and percentile values, 
children. Each measurement was therefore (2) constructing ogives for each age interval 
used as a unitary value in building up zones and reading percentile values from the curves, 
of variation, although it is obvious that the and, finally, (3) smoothing through these 
preliminary figures by inspection and check- 


very tall girl who had her first x-rays at 


TABLE 4.—Girls—Smoothed Percentiles and Observed Range (Cm.) 


Supine Length Crown-Rump Length 


Age, -— - 
10% 25% HO% 75% 90% Range 10% 25% HO% 75% 90% Range 


2? 53.4 54.7 56.0 57.0 58.1 50.6- 60.2 34.9 26.0 37.2 38.1 39.0 34.5-40.0 
61.0 38.4 39.5 40.7 42.6 35.6-43.7 
64.8 40.7 41.8 43.0 45.1 40.0-46.6 
1—0 70.2 71.7 73.7 75.4 771 66.6- 80.1 44.4 45.9 47.1 18.6 49.4 
80.7 82.9 84.6 73.1- 87.9 46.7 48.3 50.0 51.7 52.5 


52.4 


55.2- 


58.6- 


55.0 47.7-55.6 


77.7 
83.2 86.7 89.3 90.6 78.9- $8.5 50.2 


Standing Height Sitting Height 
Yr.—Mo. 10% 25% HO% 75% W% Range 10% 25% 50% 75% 90% Range 
2—0 80.8 83.0 85.2 87.2 88.7 78.2- 92.7 dad 49.6 51.2 52.6 53.5 47.3-54.0 
2—6 S4.8 87.0 89.7 92.1 93.7 82.2- 97.5 50.0 51.5 53.1 54.5 55.4 49.5-56.1 
3—0 88.6 91.0 $4.1 96.6 98.3 86.1-102.1 51.6 53.3 54.9 56.3 57.2 48.8-59.9 
3-6 92.3 94.9 98.4 100.8 102.6 89.9-106.4 53.1 55.0 56.6 58.0 58.9 51.5-61.1 
4—0 95.9 98.7 102.6 104.8 106.7 93.6-110.7 54.6 56.6 58.2 59.6 60.5 52.4-61.4 
4—6 99.4 102.3 106.5 108.7 110.6 97.1-114.7 56.0 58.0 59.8 61.2 62.1 54.3-64.9 
5—0 102.9 105.7 110.1 112.5 114.3 100.3-118.4 57.3 59.3 61.3 62.7 63.6 55.3-67.2 
108.8 113.5 116.2 117.8 103.2-121.9 58.6 60.5 62.7 64.1 65.0 57.6-65.3 
111.7 116.7 119.8 121.1 105.9-125.2 59.8 61.7 64.0 65.4 56.4 58.3-68.9 
114.6 119.9 123.2 124.4 108.6-128.4 61.0 62.9 65.3 66.7 67.8 57.7-69.7 
117.4 123.1 126.4 127.7 111.4-131.7 62.2 64.1 66.6 68.0 69.2 61.0-72.0 
120.2 126.3 129.5 131.0 114,2-135.1 63.4 65.3 67.9 69.3 70.5 61.6-73.0 
123.0 129.5 132.6 134.2 116.9-138.5 64.6 66.5 69.1 70.5 71.7 62.5-74.1 
125.8 132.7 135.7 137.2 119.6-142.2 65.8 67.6 70.3 71.7 72.9 62.9-73.1 
128.7 135.8 138.8 140.2 122.2-145.9 66.8 68.6 71.5 72.9 74.1 62.8-76.3 
131.7 138.7 141.8 143.7 124.4-149.9 67.7 69.6 72.7 74.1 75.3 66.4-76.8 
134.8 141.2 144.6 147.3 126.1-153.4 68.6 70.8 73.9 75.3 76.5 64.0-78.8 
138.0 143.9 148.0 151.0 128.2-157.8 69.5 72.2 75.2 76.6 77.9 64.1-82.2 
141.6 147.5 151.7 154.6 130.8-162.3 70.4 73.9 76.7 78.1 79.6 64.1-82.9 
146.0 151.5 155.4 158.1 133.6-166.8 71.3 75.8 78.5 79.9 81.6 67.1-84.4 
149.8 155.6 159.1 161.5 136.4-170.9 72.2 77.5 80.4 81.9 83.7 67.9-85.3 
152.8 159.4 162.5 164.6 140.0-173.7 73.2 78.8 82.1 83.8 85.3 69.4-87.1 
14.9 162.4 165.3 167.3 143.3-175.6 74.3 80.0 83.5 85.1 86.4 71.2-87.7 
156.6 164.1 167.1 169.5 146.4-176.5 75.5 81.1 84.6 86.3 87.3 72.5-87.5 
158.1 165.2 168.0 170.8 149.2-176.9 76.7 82.1 85.5 87.1 88.1 75.2-89.8 
159.4 166.0 168.6 171.5 151.5- 77.9 83.0 86.2 87.8 88.8 75.6-89,2 


160.5 166.6 169.0 171.9 153.5-177.5 79.0 83.7 86.7 88.4 89.5 76.8-89.8 
161.4 167.1 169.3 154.9-177.7 84.2 
162.1 167.5 169.6 S45 87.2 89.5 90.8 78.4-92.4 
162.6 167.8 169.8 


162.9 168.0 170.2 of 156.6-178.2 84.8 7 ‘ 
163.1 168.2 171.0 J 156.9-178.5 81.8 84.9 87.5 90.7 92.5 
163.2 168.2 Jl 156.9-178.6 85.0 87.6 90.9 93.0 


1 
4 
; 
y 
en 
a 
: 
15—0 156.9 
16—6 158.8 
17-0 = 159.1 79.4-94.3 
159.2 
18-0 159.2 80.2-95.3 
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ing them arithmetically for balance. The re- 
sultant percentile values, along with the 
range of variation for the humerus, radius, 
ulna, femur, tibia, and fibula, are presented 
in Table 1 (boys) and Table 2 (girls). Each 
child has had his measurements plotted 
against these “standard” values in an attempt 
to evaluate his growth to date. In addition 
we have available the height and the sitting 
height for each child from the anthropometric 
measurements on the same day as his x-ray 
examination. Tentative percentile standards 
for height * and sitting height have been set 
up by Dr. Edith Boyd in much the same 
manner as described for the bone lengths. 
These are presented in Tables 3 and 4. 

In describing long-bone growth, the data 
will be considered by age groups. The first 
group, of 55, have had length measurements 
from 2 months of age through 3 or 4 years. 
The second group, of 59, are boys and girls 
who have had measurements from 3 or 4 
years of age through the childhood years— 
the so-called “latent” childhood period—from 
about 3 to 9 years in girls and from about 
4 to 11 years in boys. The third greup, of 


59, are young adults whose length measure- 
ments began during childhood or early ado- 
lescence and were continued to the comple- 
tion of long-bone growth—to 16 or 17 years 
in girls and to 17, 18, or longer in boys. 


INFANCY PERIOD 


That the rate of growth in total length of 
babies will show considerable individual 
variation during the first year of life and to 
a less degree during the second year, has 
been commonly accepted by students of 
growth. That the individual long bones mak- 
ing up the segments of the extremities will 
show the same or more variation has not been 
well demonstrated. Perhaps one source of 
our difficulty has been a misapplication of 
the role of the standards of reference for 
linear growth. Because the median and per- 
centile values of the long bones as well as 
height for each age interval form consis- 
tently smooth “channels” or “zones” when 
graphed as a continuous curve, we have, 
consciously or unconsciously, considered 
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these channels as representing the growth 
progress of an “average” or a “normal” in- 
fant. And by the same thought processes we 
have considered these zones as representing 
the “group growth rate.”” But by their very 
compilation, these percentile figures represent 
only the distribution of the data at each age 
interval, and the individual child need not 
and often does not occupy the same percentile 
zone on successive measurements. Further, 
since each bone grows through its individual 
epiphyses, there may well be individual 
hereditary and/or enviromental factors that 
will influence specific growth of one bone 
or of all bones. The length or height of a 
child is a composite of the growth of the 
head, neck, trunk, and leg segments. When 
assessing the growth of the major long bones, 
perhaps we should be willing to allow greater 
variability in the pattern by which these 
bones increase in length than we have here- 
tofore considered desirable or “healthy.” If 
one accepts these hypotheses, the growth 
curves of the long bones in infancy become 
more reasonable than if one continues to 
expect the growth of all segments to be af- 
fected equally by growth stimuli—inherit- 
ance of body build, nutritional building ma- 
terials, hormone-enzyme systems, or what- 
ever the factors may be. 


Seriatim measurements are available for 
55 children from 2 months of age through 
3 or 4 years. Granting that the range of 
variation in length is quite small at any of 
the younger age periods and that faulty 
positioning of the child will produce arti- 
ficially long or short lengths, the pattern of 
growth is usually not obscured. 


In only five children (9% ) did the growth 
curves of the humerus, radius, femur, and 
tibia * parallel the zones set up by the per- 
centile lines. In other words, in less than 
10% of these infants is the rate of increase in 


* Although there are sometimes slight differences 
in percentile levels of the radius and ulna or the 
tibia and fibula, the growth curves are similar, and 
the ulna and fibula values were omitted from this 
study to avoid comparison of two sets of values for 
one segment with only one bone for the upper arm 
and upper leg. 


. 
7 
3 
q 


length of their long bones the same rate as 
that which, in the not-too-distant past, we 
have thought of as the “group rate.” In 
these five children there were no sharp dif- 
ferences in percentile levels for the four bones. 
That is, if one bone was consistently graphed 
at the 25th percentile, the other three were 
probably at that general level—usually not 
lower than the 10th percentile or higher than 
the median. 

For 16 of the 55 young children (29%) 
the rate of growth was toward higher or 
lower levels than the zones set up by the 
percentile lines. These changes occurred 
gradually, sometimes beginning as early as 
4 months of age, sometimes by the end of the 
first year, or occasionally beginning in the 
second or third year. The increase or de- 
crease in percentile levels was usually not 
more than 40 to 50 percentiles, i. e. from the 
25th percentile to near the 75th or from 
near the median shifting gradually to near 
the 10th percentile, and usually the degree 
of change was not of the same magnitude 
for all the bones. However, for these 16 
children the patterns were consistently simi- 
lar, and the timing of the shifts was the same 
for all segments. It should be emphasized 
that these growth curves are still curvilinear 
in shape—not grossly angulated or erratic. 
The type curve is, however, one that is more 
flattened if the rate of growth is toward 
progressively lower levels or more steep if 
toward progressively higher levels. 

A variant of this pattern of steady increase 
to higher levels or decrease to lower per- 
centiles was seen in three children where 
the shape of the growth curve for all seg- 
ments was such that there was either (1) 
a lag in the rate of increase in length followed 
by a recovery to the initial or higher levels 
or (2) an accelerated rate of increase fol- 
lowed by a decrease to the initial or lower 
levels. The growth curves in these children 
were seldom across more than 20 to 30 
percentiles, such as 10th percentile 30th—> 
less than the 10th. Usually the peak or trough 
of these curves occurred from 1 to 2 years 
of age, and initial levels were regained by 
2 to 3 years. 


PATTERNS OF CHANGE IN PERCENTILE POSITION 
FOR LENGTH OF RADIUS WITH INCREASING AGE 
T 


75% 


6 2 24 x» 42 
AGE IN MONTHS 


Fig. 1.—Rectilinear graph showing changes in 
percentile position for growth in length of the radius 
of four children from 2 months to 4 years of age. 


There were, then, in this group of 55 
children, 24 (44%) whose growth curves 
for all four bones were similar: 5 with rates 
of growth equal to that created from the 
percentile figures, 16 with general increase 
to higher levels or decrease to lower, and 3 
with a temporary lag or acceleration through 
part of each of the curves. 

In the other 31 children various combina- 
tions of patterns for the four bones were 
seen. The most common was similar growth 
patterns for three of the four bones with the 
fourth having a different curve, e. g., a 
gradual increase in level for the radius, 
femur, and tibia and no shift in level for the 
humerus. This occurred in 14 children 
(25%) and, whether significant or not, in 
8 instances it was the humerus curve which 
was the only variable one of the four. 

There were many other combinations of 
patterns but none that seemed as readily 
classified as those mentioned above. In some 
instances the arm bones might be increasing 
in level while the others were showing a 
temporary or steady loss in percentile level. 

Samples of the four general types of 
curves are shown in Figure 1, where the 
percentile zones are shown on a rectilinear 
graph to emphasize the zone variations, since 
the actual range of values is so small in the 
infancy period. Ogives were constructed 
from the percentile values for each age and 
the percentile level of each measurement read 
directly from the ogives. The growth Curve 
A shows steady increase in percentile posi- 
tion, Curve B is that of growth almost identi- 
cal with the median, Curve C is that of steady 
loss in percentile position, and Curve D is 
733 
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that of a child whose bone growth showed 
a temporary acceleration in rate with gradual 
loss to the initial and lower levels. 

Eventually these differences in growth 
patterns will probably be more accurately 
described by either an exponential equation 
or a calculated curve for relative growth 
rate for each bone for each child. Admittedly 
comparison of percentile positions at suc- 
cessive ages is subject to error. However, 
one can scarcely fail to be impressed with 
the different forms of the growth curves in 
these 55 babies. 

In describing the patterns of growth in 
bone length, we have not yet considered what 
variations in percentile levels for each of 
the four segments might be expected. In the 
infancy period there are a few generaliza- 
tions that may be made with reasonable 
accuracy: 1. At the extremes of the range, 
i. e., if one segment is above the 90th per- 
centile in length at a given age, it is highly 
probable that the other segments would not 
be shorter than the 75th percentile. Or if 
one bone is below the 10th percentile in 
length, it is unlikely that any of the others 
would be above the 25th percentile. 2. Within 
the rest of the range, variations 6f .. much 
as 50 percentiles are not unco: i, as. for 
example, humerus iength at tis per- 
centile, radius at the 40th, femur at the 75th, 
and tibia at the median. 3. Variations of 
percentile levels as great as from the 10th 
to the 90th have not been seen in the four 
bones under consideration, but an occasional 
child may have one segment that is as much 
as 60 or 70 percentiles longer than the others. 
4. If bone lengths are at or above the 75th 
percentile, it is likely that the baby is of 
greater than average length, just as it is 
probable that a baby is shorter than average 
if the bone lengths are below the 25th per- 
centile. 5. It is possible that two babies with 
bone lengths that are the same may be of 
quite different body lengths because of dif- 
ferences in trunk length. 6. The segmental 
and bodily proportions of an infant appear 
to be quite well differentiated, and for many 
years I considered them as stable through- 
out life. That they are not will be discussed 
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more fully in a future publication,, but it 
cannot be assumed because a baby has rela- 
tively long leg bones that he will also be 
relatively long-legged as an adult. 

THE MIDCHILDHOOD, OR “LATENT,” PERIOD 

There were 28 boys and 31 girls whose 
measurements of long-bone lengths were 
complete for this midchildhood period. In 
rather sharp contrast to the infancy period, 
the growth curves in this period were re- 
markably stable. There were few fluctua- 
tions in the curves, there were no changes 
in percentile levels that were as rapid as 
those seen in infancy, and in the majority of 
the group, the growth curves for all four 
segments were alike descriptively. With use 
of the same criteria as for the infant group, 
there were 23 children (39%) whose growth 
curves for each of the bones were such that 
they paralleled the percentile lines. Included 
in this group of 23 (12 boys and 11 girls) 
are some of the tallest and some of the 
shortest children enrolled in the Child Re- 
search Council study series. The tall children 
are, therefore, growing at a relatively faster 
rate than the small ones in order to maintain 
those higher levels. 

In addition to the 23 children whose 
growth curves paralleled the percentile lines, 
there were 16 more (27% ) whose four bones 
showed similar curves but toward higher 
or lower percentile levels throughout this 
period. These were minimal changes for the 
most part—rarely more than 25 to 30 per- 
centiles and often as little as 10 percentiles 
or less. In only two instances did the de- 
crease in percentile levels exceed 40 per- 
centiles. The shift in levels was a gradual 
one in almost every instance and took place 
over most of this age period in contrast to 
the more abrupt increase or decrease seen 
in infancy. These 16 children ranged in height 
from below the 25th percentile to above the 
75th, but none were in the upper or lower 
deciles in height. 

Another group, of 13 children (22%), 
showed similar growth curves for three of 
the four bones but a different growth pat- 
tern for the fourth bone. Whereas the variant 
bone in the infancy period appeared to be 
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predominately the humerus, in this midchild- 
hood period there was no one bone that ap- 
peared to be more often growing at a differ- 
ent relative rate than the others. 

Of the other seven children, three had simi- 
lar arm-bone curves and similar leg-bone 
curves, but the curves were not alike for the 
two extremities. The other four children had 
variable patterns that could not be easily 
classified. 


It would seem, therefore, that we are 
justified in speaking of this midchildhood 
age period as one of more stability in the 
patterns of long-bone growth than is seen 
either in infancy or adolescence. Referring 
back to the previous report made on bone 
growth,’ much of the data were made up 
of measurements on this midchildhood age 
group. It is therefore patent why the follow- 
ing statement was made: 

. the growth rate, at least up to 10 years, is 
remarkably orderly. . . . Study of the growth of 
the bones of each child . . . demonstrates that in 
half the children (51 per cent) there has been no 
significant shift in the relative position (percentile 
ranking) of any of the six bones during the period 
over which measurements have been made. 


Perhaps the term “latent” is as apt a de- 
scriptive term for physical growth as it is 
for psychological development during these 
years. 

It will add little to our knowledge to specu- 
late as to why we have, in this age period, 
three quite well-defined patterns of growth 
as well as a small unclassified group. One 
can scarcely resist some speculations, how- 
ever. We may, with further nutritional his- 
tories and analyses, find some correlations 
of growth patterns with intake of specific 
food elements or combinations of food ma- 
terials. That we will find gross nutritional 
deficiencies seems most unlikely. We may, 
ultimately, be able to prove that certain 
patterns of linear growth are genetically 
determined as is suggested by comparison 
of some of the siblings in this group. To 
date we have not been able to prove statis- 
tically that sibling similarities are signifi- 
cantly more frequent than we would obtain 
by chance selection of paired nonsiblings. 


BONES OF 
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Or we may, more likely, find only partial 
explanations as to why children grow in 
different fashions and be obliged to content 
ourselves with the ability to describe and 
classify these patterns. 


THE ADOLESCENT PERIOD 

Fifty-nine subjects, 31 boys and 28 girls, 
have had long-bone films from late childhood 
or early adolescence until long-bone growth 
was judged to be complete. In some instances 
epiphyseal fusion was complete as early as 
15 years in girls or 17 years in boys, and, 
if so, no further x-rays were taken. A few 
of the latest-maturing boys had their series 
continued through 19 or 20 years. At the 
end of the x-ray study, the subjects were 
considered as young adults, although it is 
almost certain that their heights will con- 
tinue to increase slightly over the next sev- 
eral years owing to the further growth of 
the spine. 

The most obvious finding on study of these 
curves is the difference in the time of onset, 
the duration, and the magnitude of the ado- 
lescent growth spurt. Since the standards 
of reference were compiled by age groups, 
regardless of maturational status, these so- 
called trend lines are not representative of 
the growth of any single person. The early- 
maturing child will therefore have his ac- 
celerated rate of growth ahead of the incre- 
ments derived from the standards, and his 
growth curves will differ markedly from 
the late-maturing child on a_ curvilinear 
graph. This is illustrated in Figure 2, where 
growth in length of the tibia is shown for 
two girls. Lengths were above average and 
very nearly alike during childhood. How- 
ever, one girl, with an early abrupt cessa- 
tion of tibial growth, has at 16 years of age 
a tibia whose length is at the 16th percentile, 
while the other girl, with late strong ado- 
lescent growth, has a tibia whose length is 
at the 94th percentile at 16 years. Menarche 
occurred at 12 years in the first girl and at 
14 years 3 months in the second. 

Since curvilinear graphs are cumbersome 
when several bones are to be considered, 
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Fig. 2—Curvilinear graph showing growth in length of the tibia of two girls—one early and 
the other late in maturing. 


Dr. Edith Boyd* and I have devised a 
semirectilinear graph for study purposes. 
These graphs are used in Figures 3, 4, and 


|__| +- 5. Here the median values for each age 
— interval are heid as zero values and shown as 


a straight line. The units of measurement 


are given on the background grid as plus 
or minus values from the median. Super- 
imposed on the grid are the lines for the 
10th, 25th, 75th, and 90th percentile values, 
as well as the observed range at each age 
in terms of their differences from the median. 


Thus, the zones of variation are clearly 
evident, the unit of measurement is retained, 
and minor variations that would be obscured 


Fig. 34.—Semirectilinear graph of growth in 

l height of four boys against a background grid show- 
__|SITTING HEIGHT | ing the units of measurement, the observed range, 
— and the 10th, 25th, 75th, and 90th percentiles graphed 
in terms of differences from the median, or zero, 
line. 


Fig. 3B.—Semirectilinear graph of growth in sit- 


| 
| 


ting height of four boys against a background grid 
showing the units of measurement, the observed 
range, and the 10th, 25th, 75th, and 90th percentiles 
graphed in terms of differences from the median, or 
zero, line. 
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Fig. 44.—Semirectilinear graph of growth in 
length of the humerus of four boys against a back- 
ground grid showing the units of measurement, the 
observed range, and the 10th, 25th, 75th, and 90th 
percentiles graphed in terms of differences from the 
median, or zero, line. 


on a crowded curvilinear graph are easily 
seen. The obvious disadvantage is that the 
slope of the curve is lost. 

The growth in lengths of the I-= 
the height, and the sitting heigt r 
boys are shown on Figures 3, 4, and 5. 
Adolescence was later than average in Boys 
I and III, while Boys II and IV were early 
in maturing. Boy I, the tallest child and the 
tallest young adult in this study 
dropped to the 75th percentile in height at 
15 years because of the late onset of his 
adolescent growth spurt. During this time, 
he was replaced as the tallest boy by Boy 
II, who was earlier than average in his 
adolescent growth. Boy I also represents 
maximum values for his leg-bone lengths 


bones, 
four 


series, 


throughout this entire period but lags during 
his preadolescent period in arm-bone lengths. 


Fig. 5A.—Semirectilinear graph of growth in 
length of the femur of four boys against a back- 
ground grid showing the units of measurement, the 
observed range, and the 10th, 25th, 75th, and 90th 
percentiles graphed in terms of differences from the 
median, or zero, line. 


Fig. 4b.—Semirectilinear graph of growth in 
length of the radius of four boys against a back- 
ground grid showing the units of measurement, the 
observed range, and the 10th, 25th, 75th, and 90th 
percentiles graphed in terms of differences from the 
median, or zero, line. 


Boy I’s sitting height, however, is not as 
great as that of Boy II, and so it is obvious 
that, considering their differences in height, 
Boy I is short-trunked and Boy II is long- 
trunked. Boy III is only slightly taller than 
Boy IV as a child, but Boy III is well above 
average height at 18 years, while Boy IV 
is near the minimum height at that age. In 
bone lengths, Boy III has a much shorter 
humerus as a child and preadolescent than 
Boy IV, but other bone lengths were not 
dissimilar till after adolescence. With 
Boy IIl’s bone lengths 
are at considerably higher percentile levels 
by 18 years than they were when he was a 
child, while Boy IV’s bone lengths drop to 
even lower percentile levels than they were 
Photographs to 


too 
adolescent growth, 


in the preadolescent years. 
the same scale of the four boys at 7 years 
and for three of the four boys as young 


Fig. 58.—Semirectilinear graph of growth in 
length of the tibia of four boys against a back- 
ground grid showing the units of measurement, the 
observed range, and the 10th, 25th, 75th, and 90th 
percentiles graphed in terms of differences from the 
median, or zero, li 
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Fig. 6.—A, photographs to scale at the age of 7 years of the four boys whose linear growth 
is graphed in Figures 3, 4, and 5. B, photographs to scale as young adults of three of the four 
boys (Boys I, II, and IV) whose linear growth is graphed in Figures 3, 4, and 5. 
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adults are shown in Figure 6. The young . = the childhood height, and the constants 
adult photograph of Boy III is not available. a and b are the regression coefficients. The 
What then are the relationships that exist | deviations of the observed early adult heights 
between childhood and adult levels of height from these predicted values are tabulated 
and bone lengths? If we disregard the pat- in Table 6. 
terns by which early adult levels were As one would expect on the basis of the 
reached, Boy I and Boy II are in approxi- high correlation, most of the deviations were 
mately the same percentile level in height at small. The results indicate that, for half the 
18 years that they were as children. Boy III, group, there was agreement between the 
however, is taller and Boy IV shorter at 18 predicted and observed heights of within 
years than their childhood levels would sug- + 2.5 cm. (1 in). For the other half of the 
: gest. An analysis of the entire group was group, the observed height was more than 


therefore undertaken to determine the corre- 2-5 cm. either greater or less than the pre- 
dicted, and in two cases, one boy and one 


girl, the observed early adult height was 
more than 7.5 cm. (approximately 3 in.) 
greater than that predicted from the child- 
hood height value. Referring back to Fig- 
ure 3A, the early adult heights of Boys | 
and II differed from the predicted value by 
+0.8 and —1.2 cm. Boy III’s deviation 
score was +5.8 cm. and Boy IV’s was 


lation that exists between the heights at two 
. age periods, preadolescent and postadolescent. 
Heights at 6 years for the girls and 7 years 
for the boys were available from Dr. Edith 
Boyd's data, as well as the early adult heights 
for both sexes. As might have been expected, 
the correlation coefficients for the measured 
heights at these two periods were quite high. 


These values, along with the mean heights 
and standard deviations at both periods, are 
shown in Table 5. 


—5.1 cm. One would seem justified, there- 


fore, in the assumption that most children 
will not be a great deal taller or a great deal 

From these values regression equations shorter as early adults than they were tall 
were set up for both boys and girls in order or short as preadolescents. This is not, how- 
to derive a predicted early adult height for ever, uniformly true, and a few children will 
the childhood height of each child. The be more than 2 or 3 in. taller or shorter 
regression equation used was of the form y= __ than might be predicted on the basis of their 
a+ bx, where y = the predicted adult height, childhood height. 


TABLE 5.—Correlation Coefficients for Measured Heights, Mean Heights, and Standard 
Deviations for Childhood and Early Adult Periods * 


Childhood Height, Cm. Early Adult Height, Cm. 


A 


m om m 
116.89 4.70 167.10 
123.08 3.60 178.7 


or 
0.08 
0.07 


0.766 


0.776 


*n indicates number of measurements; r, coefficient of correlation; or, deviation from coefficient of correlation; m, 
mean; om, deviation from mean. 


TABLE 6.—Deviations Between Observed and Predicted Early Adult Heights 


Combined Boys and Girls, Per Cent 


Cm. (Obs.-Predieted) + — Total 

4 4 4 7 13.5 18.6 $2.1 

3 3 1 4 68 11.8 50.8 

OG: 3 2 4 8.5 20.3 79.6 

2 3 2 10.2 6.8 96.6 

More than 7.5............ 1 os 1 100.0 
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In Table 6 no consideration is given to 
the timing of the adolescent growth proc- 
esses. To incorporate that factor into a pre- 
diction of early adult height, these same 
deviation scores were separated into two 
groups—those who matured at an earlier 
than average age and those who matured 
later than the average. Criteria for matura- 
tional stages are not as precise as we might 
wish for, but the following methods were 
used: (1) age at the time of the maximum 
inflection of the height curves (the mid- 
point of the six-month interval when the 
height increment was the greatest) for both 
boys and girls; (2) the age at which the 
epiphysis for the capitellum of the humerus 
was first seen to be fused to the humerus 
(usually the first of the major long-bone 
epiphyseal centers to undergo fusion) for 
both boys and girls; and (3) the onset of the 
menarche in girls. By any of these methods 
of separation, the mean values for the devia- 
tion scores for the earlier maturing group 
were always minus values, ranging from 
—1.29 to —1.90, while the means for the 
later-maturing groups were always plus val- 
ues, ranging from +1.29 to +2.35. Using 
Fisher’s “?’” test for the significance of dif- 
ference between means when m is small, 
these differences for the five separate group- 
ings were found to be statistically signifi- 
cant with P values of 0.03 or less for four 
of the calculations and 0.075 for the fifth. 
For example, the average age at menarche 
for the 28 girls was 12 years 8.5 months. 
Of the 14 girls whose menses began before 
that age, 10 had deviation scores of from 
—0.5 to —6.2. The four girls in this group 
with positive deviation scores ranged from 
+0.5 to +3.7. The mean deviation for this 
group was —1.75 cm. For the 14 girls whose 
menarche occurred after 12 years 8.5 months, 
the mean deviation score was +1.75 cm. 
For seven of these, the deviation scores 
ranged from +0.8 to +9.2 cm., while the 
seven with negative scores were all but one 
less than —1.0 cm. The calculated “t’ for 
the significance of difference between these 
mean values was 2.39, with P = 0.03. Thus, 
the calculations appear to support a hypoth- 
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esis that, in general, the early adult heights 
of earlier-maturing children will be less than 
that predicted from the childhood height and 
that of late-maturing children will be taller 
than would have been anticipated in child- 
hood. Or, stated differently, given two chil- 
dren of the same childhood height, the later- 
maturing one will be likely to be the taller. 
This was equally true of both tall and short 
children, and since there was no statistically 
significant difference in the mean values for 
childhood heights of those who were found 
to be earlier and those who were later than 
average in maturing, it would seem that the 
height of children at 6 or 7 years is not a 
significant factor in predicting the time of 
their maturation. 


Much of what has been said of the com- 
parative percentile levels of the four long 
bones of the extremities during infancy and 
childhood is also pertinent to the adolescent 
period, if we accept certain qualifications and 
restrictions. For example, comparison of 
growth curves during adolescence is of little 
meaning since the shape and slope of the 
curves are so intimately related to the timing 
of the maturational processes and so little 
related to chronological age. Also, if we limit 
our comparisons to the lengths at completion 
of long-bone growth, we are perforce com- 
paring subjects of different ages. And since 
some children were already early adolescents 
when the first x-rays were taken, comparison 
of childhood and early adult levels in these 
children would be impossible. However, cer- 
tain findings seem worthy of comment. As 
was shown for total height, bone lengths at 
the completion of growth are more likely to 
be at a lower percentile level than was found 
in childhood if the child matured early. On 
the other hand, there was a distinct tendency 
for the bone lengths of the late-maturing 
child to be at higher percentile levels than 
were found in childhood. This is well illus- 
trated in Figures 4 and 5, where the late- 
maturing Boy III’s bone lengths can be com- 
pared with early-maturing Boy IV’s bone 
lengths. But, as was also found for total 
height, the majerity of children will show 
only slight differences in percentile position 
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of the long bones of the extremities for these 
two periods, in spite of the dramatic shifts 
in some of the earliest- and latest-maturing 
children. Lest this difference in levels be 
underestimated, the changes for two girls 
are given in Table 7, where “a” is the child- 
hood percentile level of a bone, “b’ is the 
early adult level, and ‘‘c” is the amount and 
direction of the change in percentiles between 
these two age periods. 

The deviation score between observed and 
predicted early adult height levels for Girl A 
was —4.3 cm. and for Girl B, +5.9 cm. The 
long bones reflect these same changes, but 
the amount of the percentile shift is seldom 
the same for all four bones. 

To summarize the comparisons of per- 
centile position of the long-bone lengths dur- 
ing childhood and at the end of long-bone 


Humerus Radius 
a b ¢ a b e 
| 60 | 3 
tee 22 55 t 33 15 25 t 10 


growth, for more than half the children the 
changes in level for any of the long bones 
were not more than 20 percentiles ; for ahout 
three-fourths of the children, the changes 
were not more than 40 percentiles for any 
of the long bones, and the remaining 15 to 
20% of the group had at least one bone shift 
percentile level by more than 40 percentiles, 
as in Table 7, for the femur and tibia of 
Girl A. The difference in the degree of 
change in percentile levels for the individual 
long bones is, at times, sufficiently striking 
as to suggest differential rates of growth for 
a given bone or bones that are motivated by 
other than the general growth stimuli of that 
period. In other words, if the arm bones 
maintain percentile levels at the 90th per- 
centile to the completion of growth, while the 
femur drops from the 90th percentile in 
childhood to about the 35th percentile, and 
the tibia drops from the 90th to the 60th 
percentile during this same period, is it un- 
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reasonable to suspect that the change in leg- 
bone lengths might be gene-determined com- 
ponents of body build that became manifest 
for the first time during adolescence ? 

At the completion of long-bone growth, 
as was also found in the infancy and child- 
hood years, the percentile levels for each of 
the four bones were more likely to be the 
same at the extremes of the range, i. e., in 
the upper and lower quartiles. Of 14 subjects 
whose range of variation in levels for the 
four bones was not more than 10 percentiles, 
only one was within the middle half of the 
range for the group. Seven had bone lengths 
at or above the 75th percentile, and the other 
six were all below the 25th percentile in bone 
lengths. Within the rest of the range, varia- 
tions in level were usually not more than 30 
or 40 percentiles. 


Taste 7.—Changes in Percentile Levels for Two Girls 


Age at 
Femur Tibia Menarche 
a b e a b e Yr. Mo. 
80 3 | 4 92 0 | & 10 8 
29 40 70 30 14 0 


That the differences in percentile levels of 
the four bones of the extremities will result 
in different segmental proportions when re- 
lated to total height is obvious. If bone length 
is described in “percent of height,” we have 
a measure of the “relative bone length” which 
allows direct comparison of segmental pro- 
portions for children of markedly different 
heights. Dr. Edith Boyd has described this 
process of analyzing body build in her paper * 
and shows the changes that may occur in the 
bodily proportions of one boy as he grows 
and matures. Standards of reference for rela- 
tive bone lengths have been set up fromi these 
data for the infancy, childhood, and adoles- 
cent periods, and any discussion of body 
build must ultimately take into consideration 
the relative length of segments, such as trunk 
length, upper and lower arm lengths, and 
upper and lower leg lengths. These will be 
discussed more fully in a future publication. 
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SUMMARY 


Continuing studies on the long-bone 
growth of children of the Child Research 
Council study series have shown that such 
growth is, at the same time, boti: complex 
and orderly. Three age periods seem to de- 
scribe best the linear growth processes—an 
infancy period, a childhood period, and the 
adolescent years. 

In infancy, growth in length was seldom 
along channelled zones as set up from the 
percentile lines. Instead, the rate of growth 
of one or more of the long bones of the 
extremities was sometimes faster than that 
of the group average, sometimes slower, and 
sometimes revealed periods of either tempo- 
rary acceleration or deceleration. Variations 
in percentile levels for the humerus, radius, 
femur, and tibia were observed that might 
be as great as 50 percentiles, but at the ex- 
tremes of the range—the first and fourth 
quartiles—there was usually little variability, 
with all bones either above the 75th or below 
the 25th percentiles. One might consider this 
infancy period as one of adaptation to the 
complex factors that may influence growth. 


Beginning at about three or four years of 
age and continuing to the prepubescent years, 
the childhood patterns of long-bone growth 
were found to be remarkably stable and 
orderly. Here the changes in percentile levels 
with increasing age were minimal, fluctua- 
tions were few, and the growth curves for 
all four bones were usually alike descriptively. 
“Latency” would seem to be a good term for 
linear physical growth in the childhood years. 

The adolescent years are again a time 
period of more turbulence, with the varia- 
tions in the onset, the magnitude, and the 
duration of the adolescent growth spurt, 
along with what appears to be the emergence 
of variations in segmental proportions that 
will be part of adult body build. A compari- 
son of heights during childhood and at the 
end of long-bone growth shows a good degree 
of correlation, with about half of the group 
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having early adult heights that were not more 
than 2.5 cm. different from the values that 
were predicted on the basis of this correla- 
tion. If, however, the data are separated into 
two groups—those maturing at earlier than 
average age and those who were later than 
average in maturing—significant differences 
were found. The hypothesis seems to be veri- 
fied that, in general, the early-maturing child 
will probably be shorter as an adult than 
would have been anticipated from the height 
as a child and the late-maturing child will 
probably be taller as an adult than predicted 
from the childhood height. The early-adult 
percentile levels for the four long bones fol- 
lowed this same distribution, with the early- 
maturing children usually having lower than 
childhood percentile levels and the late-matur- 
ing children having higher than childhood 
percentile levels in most instances. However, 
the percentile shift for the four bones was 
not always the same, and often one or two 
bones seemed to have rates of growth that 
differed sufficiently from the others to result 
in rather striking differences in childhood 
and early adult percentile levels. The ado- 
lescent period remains one of intense interest 
to the student of physical growth because of 
its predictabilities and its unpredictabilities. 
Further discussion of segmental proportions 
and individual variations will be continued 
in a future publication. 


REFERENCES 


1. Maresh, M. M.: Growth of the Major Long 
Bones in Healthy Children: A Preliminary Report 
on Successive Roentgenograms of the Extremities 
from Early Infancy to 12 Years of Age, Am. J. Dis. 
Child. 66:227-257 (Sept.) 1943. 

2. Green, W. T.; Wyatt, G. M., and Anderson, 
M.: Orthoroentgenography as Method of Measuring 
the Bones of the Lower Extremities, J. Bone & 
Joint Surg. 28:60-65 (Jan.) 1946. 

3. Boyd, E.: An Introduction to Human Biology 
and Anatomy for First Year Medical Students, 
Denver, Child Research Council, 1952. 

4. Boyd, E.: Pictorial and Graphic Analysis of 
the Body Build of One Boy, A. M. A. Am. J. Dis. 
Child. 89:332-340 (March) 1955. 


: 
> 


Case Reports 


THE WOLFF-PARKINSON-WHITE SYNDROME 


Report of a Case Occurring in a Mother and Infant 


MATILDA S. McINTIRE, M.D. 
and 
A. E. FREED, M.D., Omaha 


OLFF, Parkinson, and White, in 1930, 

first described the combination of a 
short P-R interval and a prolonged QRS on 
the electrocardiogram in frequent association 
with attacks of paroxysmal tachycardia.’ It 
is usually the only cardiac anomaly present. 
Holtzmann and Scherf* and Wolferth and 
Wood * suggested that accessory atrioven- 
tricular pathways were present which would 
permit premature depolorization of part of 
the ventricle. Engle has reviewed the litera- 
ture recently in infants and children.* Her 
youngest case was 6 days old with symptoms 
dating back to the first day of life, suggesting 
that the syndrome is congenital in origin. 
The symptoms of an attack are usually ir- 
ritability, vomiting, prostration, and an 
ashen gray color. If allowed to continue it 
may precipitate cardiac failure. The treat- 
ment of choice is digitalis. Insofar as we 
were able to determine, our case is the first 
in which both the mother and infant pre- 
sented the same syndrome, although Doumer 
and Dumez have reported a case occurring 
in a mother and adult son.® 


REPORT OF CASE 

R. R., an 8-month-old white boy, was admitted 
on Aug. 28, 1953, to Children’s Memorial Hospital 
with the chief complaint of rapid heart action. The 
present illness dated back one month prior to 
admission, when a bout of rapid heart action was 
noted following a sore throat. The child became 
pale and listless and had a cold clammy skin. Three 
of these attacks occurred during one day, each 
lasting about 20 minutes. Another attack occurred 
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about a week later, but quickly subsided. The day 
prior to admission another attack started which 
lasted 45 minutes. The day of admission an attack 
had started in the morning and the infant was 
brought immediately to the hospital. 

The past history revealed a normal birth and 
development. Birth weight was 7 Ib. (3175 gm.). 
Family history revealed two other siblings, both 
girls, ages 2 and 3 years, both living and well, and 
with no history of any cardiac difficulties. The 
father, age 29 years, is living and well. The mother, 
age 28 years, stated that she has had frequent 
attacks of tachycardia since 10 years of age which 
seemed to follow excitement and exercise and 
during pregnancy. 

Physical examination revealed a well-developed 
well-nourished but pale infant of stated age in no 
acute distress. The temperature was 99 F. The 
tonsils were of normal size but with moderate 
injection. The respirations were equal bilaterally 
and not labored. The lungs showed some inspiratory 
rhonchi but were otherwise clear to percussion and 
auscultation. The heart rate was over 200 per 
minute and could not be counted because of the 
extreme tachycardia. No murmurs were heard. 
There was no enlargement of the heart to per- 
cussion, and the P.M.I. was in normal position. 
There was no cyanosis and no evidence of de- 
compensation. The remainder of the physical 
examination was essentially within normal limits, 
except for a hemangioma measuring 2 « 2 cm. on 
the left second finger. 

Laboratory Data—Hemoglobin 13.5 gm. per 100 
cc.; red blood cell count 4,540,000 per cubic mm. ; 
white blood cell count 9100; differential 20 seg- 
mented, 4 staff, 76 lymphocytes; urinalysis: straw, 
cloudy; reaction 5.0; sp. gr. 1.030; albumin, sugar, 
and acetone negative; sediment contained uric acid 
crystals. 


Clinical Course—Following admission the child 
was placed on intramuscular penicillin, oxygen as 
needed. The infant was seen immediately by a 
cardiologist who felt that the patient had a supra- 
ventricular paroxysmal tachycardia; an electro- 
cardiogram was taken. The infant then received 
quinidine gluconate, 0.5 cc. I.M. as a test dose to 
which he showed no reaction and was then given 
0.75 cc. (60 mg.) every three hours. The evening 
of admission the heart rate was still so rapid it 
could not be counted. There was, however, no 
cyanosis or dyspnea. The temperature had risen to 
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102 F, for which acetylsalicylic acid was given. The 
following morning the child developed a generalized 
maculopapular rash which was probably a sensi- 
tivity to one of the above drugs. On the second 
hospital day there had been no change in the heart 
rate, so the infant was digitalized with digitoxin, 
and after receiving the 0.2 mg. digitoxin there was a 
drop in the heart rate to 96 per minute. The infant 
was then given a maintenance dose of 0.1 mg. 
digitoxin daily. The heart rate remained between 
90 and 110 per minute for the remainder of the 
hospital stay. The temperature dropped to normal 
on the fourth hospital day, i.e., the day after the 
digitoxin was started, and the infant remained 
afebrile for the rest of the hospital course and was 
ta continue digitoxin at home. 
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The first electrocardiogram, taken on Aug. 28, 
1953, showed a rate of 250 per minute. Rhythm- 
supraventricular tachycardia. The depressed ST 
segment in Lead II and inverted T in Lead IV 
being secondary to the tachycardia and anoxia 
(Fig. 1). The electrocardiogram on Aug. 31, 1954, 
showed a slurring upstrike on R, short PR, wide 
QRS, typical of a Wolff-Parkinson-White syn- 
drome (Fig. 2) . Since discharge the infant has had 
approximately 12 attacks at home, and each attack 
responded to digitoxin. 

Mrs. R., age 28 years, stated that while in the 
fifth grade in elementary school she had experienced 
very rapid heart action on excitement, and those 
episodes of tachycardia often occurred for no 
apparent reason and would disappear in a few 
minutes if she would lie down. As a girl she had 
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Fig. 1—Electrocardiogram of R. R. 
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Fig. 3.—Electrocardiogram of Mrs. R., mother of R. R. 
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WOLFF-PARKINSON-WHITE SYNDROME 


learned that by holding her breath, the episode 
would be relieved. At the present time she ex- 
periences these episodes with drinking coffee, ex- 
treme fatigue, emotional upsets, such as fear or 
anger, and during pregnancy. The episodes of 
tachycardia are now associated with an increasing 
degree of chest pain which she did not experience 
as a child. Physical examination revealed a thin 
28-year-old woman appearing her stated age, in 
good health. There were no abnormal physical 
findings. The heart rate was 72. Blood pressure, 
108/72. Laboratory tests including hemogram, basal 
metabolism, blood sugar, and urinanalysis were 
within normal limits. X-ray of the chest was nor- 
mal. The electrocardiogrem (Fig. 3) showed a 
very short P-R interval of 0.08, deep notching of 
the up stroke of the P-RS, and marked widening of 
the QRS (0.14 seconds), being typical of the 
Wolff-Parkinson-White syndrome. Electrocardio- 
grams were taken on Mrs. R.’s two other children, 
both girls, aged 2 and 3 years, and were found 
to be within normal limits. 


SUMMARY 


The Wolff-Parkinson-White syndrome is 
presented in a mother and her infant show- 
ing the characteristic ECG changes of a 
short P-R interval and a prolonged QRS 
in association with attacks of paroxysmal 
tachycardia. This is the first case reported in 


IN MOTHER AND INFANT 
the literature occurring in a mother and her 
infant, suggesting a hereditary factor. 


Dr. Clyde Moore, Professor Emeritus of Pedi- 
atrics, University of Nebraska College of Medicine, 
gave permission to publish this case. 
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Abstracts from Current Literature 


Biochemistry; Bacteriology and Pathology 


Tue Antrpopy Response To GRAM NEGATIVE ORGANISMS: AN EXPLANATION OF THE 
DIFFERENCES BETWEEN BACTERIAL AND HEMAGGLUTINATING ANTIBODY TITERS. 
Epwarp F. Rase and Muriat PLonko, Pediatrics 14:351 (Oct.) 1954. 


O antigens to one strain each of Klebsiella Type 55-97, paracolon O, Group 3, and Salmonella 
choleraesuis produce antibodies in rabbits which can be measured by the following techniques : 
bacterial agglutination, indirect hemaggulination using red blood cells sensitized with bacterial 
suspension, bacterial polysaccharide or Seitz filtrate of broth culture of the bacteria, and the 
hemolytic modification of the hemagglutination test using bacterial suspensions or polysaccharide 
sensitized red blood ceils as antigen. 

The highest absolute titers are recorded with bacterial suspension sensitized red blood cells 
in either the hemagglutination test or the hemolytic modification of this test. Titer differences 
between paired sera are measured as well by the bacterial agglutination test as by the indirect 
hemagglutination test. This is true for any of the three bacterial antigen studies. 

Cross absorption test with a Klebsiella antiserum and four forms of the homologous antigen 
indicate that the Klebsiella organism has at least two antigenic components giving rise to dis- 
tinct antibodies. 

Differences in titer between bacterial and hemagglutinating antibodies for Klebsiella are the 
result of the existence of two distinct antigenic components in the bacteria which are measured 


separately by each test. FrRoM THE AvuTHORS’ SUMMARY. 


EssENTIAL Points 1n VrroLcoGy. JuAN Empit Jr. Arch. med. inf. 23:325 (Oct.-Dec.) 1954. 


This paper presents, in condensed form, the essential points of virology. 
The fiscal, chemical, and biochemical features of the viruses are described, and various 


theories regarding their nature are discussed Reuse tus Alrnon’s 


Metabolism; Infant Feeding; Milk and Other Foods 


THe Rove or Taste AND Opor IN INFANT Nutrition. R. MARTIN pU Pan, Pédiatrie 
10:169, 1955. 


The author demonstrates that even ‘premature babies after their eighth day of life possess 
the ability to differentiate tastes, and full-term infants much more so. 

This should induce the pediatrician to respect the child’s peculiarities as to taste and smell 
in his planning of the child’s diet and thus avoid anorexia on an emotional basis. 

Twenty premature babies of 1 to 8 weeks of age were fed 5% glucose water and 0.9% NaCl 
solution. They showed a definite preference for the sweet solution. 

In a second experiment 58 infants aged 3 to 8 months were tested for their preference of 
homogenized carrots, tomatoes, beans, peas, and a vegetable mixture. Carrots were found to be 
the best-loved vegetable, then came tomatoes, peas, and beans without difference, and least liked 


were the mixed vegetables. Guasam: Baltiowre. 


C1TOCHEMICAL DISTINCTIONS 1N THE LIPIDS OF THE BLOOD AND MEDULLARY CELLS IN 
NORMAL AND PATHOLOGICAL CONDITIONS IN THE INFANT. G. STEGAGNO and W. FE ict, 
Arch. ital. pediat. e puericolt. 17:34, 1955. 


The distribution of lipid granulations which may be evidenced by means of Sudan stain 
has been studied by the authors in the cells of blood and bone marrow of children, in normal 
and pathological conditions. 

No significant difference has been found in the distribution of the lipid granulations in the 
various cells if compared with adults, with the exception of the newborn infant, who has shown 
more elevated content of lipids in the polymorphonuclear neutraphiles- 
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ABSTRACTS FROM CURRENT LITERATURE 


Increased content of lipids in the polymorphonuclear neutrophiles has also been confirmed 
in children during the convalescence from bacterial pneumonias with high leucocytosis. 
Finally, the authors discuss the importance of this method in the diagnosis of the acute 


leukemia of infancy. 
ukemia of infanc; From THE AuTHORS’ SUMMARY. 


Hygiene; Growth and Nutrition; Public Health 


NEONATAL MORTALITY IN ONTENIENTE DurinG 1940-50. Marta Apap, Acta pediat. 
espa. 11:694-712 (Aug.) 1953. 


The author reviews the mortality of infants in Onteniente in the province of Valencia. He 
includes many charts showing causes, age, season, sex, etc. As in other countries, the deaths 
under one year have decreased, but those in the first week and the first month have not. The 
greatest cause is congenital anomalies and the second greatest a seasonal increase during 
summer months as compared with the rest of the year. The mortality rate for males is higher 
than that for females. The author also discusses some methods of reducing the neonatal mortality. 


ALLEN, Santa Fe, N. Mex. 


ANOTHER NOTE ON THE MATHEMATICS OF GROWTH. J. TEIGEIRA, Rev. espafi. pediat. 10:627- 
638 (Sept.-Oct.) 1954. 


The author gives a few more comments concerning the calculations of the relation between 
maturational levels and chronological age. The reaction to this article will depend on the reader's 
enthusias ( ighe atics. 

isiasm for higher mathematics Airey. Santa Fe, N. Mex. 


THe DECREASE OF INFANT MORTALITY IN SWEDEN AND Its Causes. Justus Str6Om, Nord. 
med. 50:1285 (Sept. 17) 1953. 


Sweden leads the world as far as low infant mortality is concerned. This position has been 
attained by effective public education, a high standard of living, and good public hygiene and 
medical care. The organized prophylactic maternal and child welfare has probably contributed 
fundamentally to the increasing equalization of existing mortality disparities, for example, 
between urban and rural districts, between different parts of the country, and between various 
social categories. The excess mortality of infants in rural districts and remote parts of the 
country as well as in illegitimate infants has thus been reduced. Neonatal mortality, which today 
is the most pre‘ominant, amounting to about 75% of the total infant mortality, has also been 
reduced, although not as much for illegitimate as for legitimate children. This may be due 
chiefly to the higher incidence of debility and higher proportion of children with low birth 
weights in the case of unmarried mothers. The rapid development of medical care for children 
during the past decade, especially in rural districts and likewise the special pediatric care at the 
maternity wards has without doubt had an important bearing on the declining mortality. Modern 
drugs also play a role, as is evident chiefly from the greater decline in the mortality rate of 
diseases of the respiratory tract and from the greatly reduced mortality rate of sepsis. Anti- 
biotics have unquestionably reduced the mortality rate of tuberculosis meningitis and acute 
miliary tuberculosis, despite the fact that no major importance could be attached to this because 
of the present exceedingly low incidence of those diseases. The total infant mortality rate at 
present is about 20 per thousand. The infant mortality might be reduced still further mainly by 
bringing down the death rate of diseases of the respiratory tract, but above all by decreasing the 
neonatal mortality. Here the best results can be gained by intensifying prenatal care. In this 
respect the unmarried mother still requires special care and attention. So far as older children 
are concerned, deaths due to road accidents are nowadays in the foreground. 


WALLGREN, Stockholm. 


Prematurity and Congenital Deformities 


Lire ExPECTANCY IN THE PREMATURE INFANT (CAUSES OF PREMATURE Deatu). C. Luciano 
DE LA VILLA, Acta pediat. espafi. 12:967-1010 (Nov.) 1954. 

This is an inaugural address given at the Pediatric Society in Madrid Nov. 25, 1954, and 
contains much of the philosophy of those interested in saving the lives of premature infants as 
well as statistics regarding the subject. 
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In the discussion he divides the subject into pathological anatomy classified under (1) 
respiratory lesions, such as anoxia atelectasis, pneumonias, and hyaline disease; (2) intracranial 
hemorrhages ; (3) infections; (4) syphilis; (5) hemorrhagic diatheses ; (6) congenital anomalies, 
and (7) erythroblastosis. 

The second division is called factors which influence premature mortality and includes (1) 
immaturity ; (2) conditions during the birth process; (3) immediate care after birth; (4) patho- 
logical processes present at birth, such as syphilis; (5) somatic constitutional alterations. 

In the third division he discusses the solution, including such items as (1) prevention of pre- 
; mature births with better prenatal care; (2) treatment of severe prematurity at special centers; 
‘ (3) correct techniques of resuscitation; (4) acceleration of the expulsive stage of labor by 

episiotomy and extraction; (5) no anesthesia except local; (6) prevention and control of infec- 
tions; (7) control of temperature; (8) control of syphilis by prenatal treatment of the mother 
and follow-ups on serology in the infant; (9) careful nutrition; (10) equipment for exchange 
transfusions; (11) better teamwork with surgeons and other members of the medical teams 
working on congenital defects. Naturally there are some overlapping areas in this outline, but 
he has covered most areas needed to be explored in saving the newborn. 


ALLEN, Santa Fe, N. Mex. 


CoRTISONE IN PREMATURES. JULISO MENEGHELLO, OLGA Royo, and ALEJANDRO MANTEROLA, 
Rey. chilena pediat. 25:320 (July) 1954. 

Ten premature infants were treated with cortisone for a period of 20 days. The total dose 
used was 180 mg. Clinical evolution, morbidity, and weight curve are analyzed in relation to the 
control group of 10 premature infants with same birth weight and age and similar weights at 
the beginning of the experience, which lasted 30 days. No results attributable to hormonal treat- 
ment were observed. A little difference between the weights of both groups was observed 
during the administration of cortisone and, although this isn’t statistically significant, coincides 
with other authors’ observations that during the treatment with corticotropin (ACTH) a stop or 
decrease of the weight curve in premature infants is seen. 

It is possible that a higher dosage of cortiscne or the administration of a greater caloric 
intake during the experience might have conditioned another type of weight curve. 


FroM THE AvuTHORS’ SUMMARY. 


Newborn 
; DIAGNOSIS OF OPERABLE INTRATHORACIC EMERGENCIES IN THE NEWBORN. ALEXANDER H. 
Jr. and F. Gorr, Northwest Med. 53:906 (Sept.) 1954. 
? The authors present in outline form the diagnostic features and treatment of esophageal e 
atresia, lung cysts, diaphragmatic hernia, and atelectasis. Each condition is well illustrated by € 
a drawing. Docter, Seattle. ‘ 
CONGENITAL SARCOMA. B. FoRMIGGINI, Clin. pediat. 36:403 (June) 1954. i: 


The cases are reported of six newborn infants with congenital tumors, proved histologically ; 
to be sarcomata. Two of the tumors were in the upper arm, one in the leg, two in the neck, and aH 
one in the temporal region. The types of cellular structure of the tumors varied; three were 
of the spindle-cell type, one of the round cell type, one of the reticular cell type, while the sixth 

contained both spindle and round cells. Congenital sarcoma is rare, because the intrauterine life 
is so short. The author expresses the opinion that the embryo had been subjected to a stimulus 
from an unknown agent which had caused some of the mesenchyma to deviate from its natural 


and normal evolution. Boston. 


CONVULSIONS IN THE NEONATAL PERIop. C. PototscHniG, Minerva pediat. 6:573 (Aug. 15) 

1954. 

In a lengthy dissertation, the author discusses one by one the various causes of convulsions 
in the neonatal period; he cites 12 typical cases coming under his observation. He estimates about as 
1% of newborn babies have convulsions. Each convulsion has a pathological basis. Organic cere- 
bral lesions, traumatic or congenital, combined with the immaturity of the nervous system to 
play the most important role in the causation of the convulsions. Hiccrns, Boston. 
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FRACTURE OF THE CLAVICLE IN THE NEWBORN. S. Nasso and A. VERGA, Minerva pediat. 
6:593 (Aug. 15) 1954. 

Fractures of the clavicle of the newborn infant are much commoner among the heavier infants. 
In many cases, the diagnosis will be missed, if a careful palpation of the clavicle in all newborn 
infants is not done. The prognosis as to good repair and function is excellent in all cases; in 
fact, a spontaneous cure without immobilization appears the preferable procedure. 


HIGGINS, 3oston. 


RETINAL HEMORRHAGES IN THE NEWBORN. Dotcet-BuxereEs and S. Ferrer-Pt, Arch. 
Pediat., Barcelona 5:25, 1-8 (July-Aug.) 1954. 

The authors base their conclusions on the study of 224 newborn infants at the obstetrical 
department at the University of Barcelona. All infants had their eyegrounds examined in the 
first week of life, and hemorrhages were noted in infants with no other lesions or illness of 
importance. The presence of retinal hemorrhages does not appear to have any connnection with 
the duration of labor and the birth weight. Anoxia plays a secondary role; children with 
syphilis had the greatest number of lesions. Multiple births did not seem to be a factor. 
Only one of a pair of twins showed hemorrhage in the retina. 

Half of the infants had bilateral and half had only unilateral hemorrhage. The authors 
propose reasons for the lesion. The intraocular pressure is higher in the newborn, gradually 
decreasing for about four weeks. They believe neck torsion and jugular congestion is one 
mechanical factor. ALLEN, Santa Fe, N. Mex. 


Acute Contagious Diseases 


DEVELOPMENT OF ANTIBODIES IN CHILDREN CONVALESCENT FROM WHOOPING COUGH. 
JEANETTE L. WINTER, Proc. Soc. Exper. Biol. & Med. 83:866-870 (Aug.-Sept.) 1953. 
Sera were obtained from 20 patients 3 months to 9 years of age when moderate to severely 

ill with pertussis (organism isolated on nasopharyngeal culture) and at two- to three-week 
intervals during convalescence. Studies were made of antibacterial agglutinins, antihemagglu- 
tinins, and the intranasal mouse protection test. Only the intranasal mouse protection test in 
all instances disclosed an increase in protective antibody titers during convalescence, this 
generally being from fourfold to tenfold. Some children reached their maximum concentration 
of protective antibodies during the fifth and sixth weeks, others during the seventh to eighth 
weeks and later. The poorest response occurred in a 2-year-old child with a severe attack 
complicated by bronchopneumonia. In a total of 50 children, the antibody titers, the antibacterial 
agglutinin, and the antihemagglutinins increased 62% and 14% respectively. For the mouse 
protection antibody, the response was 100% in the 20 patients studied. 


HANSEN, Galveston, Texas. 


PROPAGATION IN TISSUE CULTURES OF CYTOPATHOGENIC AGENTS FROM PATIENTS WITH 
MEAsLEs. JoHN F. ENpDERS and Tuomas C. PEEBLES, Proc. Soc. Exper. Biol. & Med. 
86:277-286 (June) 1954. 

Throat washings, venous blood, and fecal material were obtained from seven patients with 
measles. Older patients were asked to gargle with 10-15 ml. of sterile neutralized fat-free milk, 
and young patients had their throats swabbed with a milk-moistened cotton applicator. Anti- 
biotics were added, suspensions centrifuged, and the supernatant fluid used as the inocula. The 
techniques of the tissue-culture methods are described. In five of the seven patients there was 
evidence of human or simian epithelial cells. Eight agents exhibiting the properties of viruses 
have been isolated in cultures on human or simian renal cells. Multiplication of the agents 
in vitro is accompanied by characteristic changes in the cells with formation of syncytial giant 
cells and changes in the chromatin. Antigen appears during cultivation which reacts specifically 
in complement fixation test with convalescent-phase measles sera. 


HANSEN, Galveston, Texas. 


ANTIDIPHTHERITIC VACCINATIONS PERCUTANEOUSLY WITH ANATOXIN PLASTERS. PIERO 
Moacar and Mantio Dettori, Riv. clin. pediat. 58:357 (April) 1954. 
Extending one of their former researches on this subject, the authors have studied a large 
number of children 2 to 4 years old as to the effects of antidiphtheria vaccination performed 
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percutaneously by anatoxin plasters (D’Antona method) ; final results have been valued by the 
Schick reaction and the dosage of the hematic antitoxin titer. 

The authors come to the following conclusions: in receptive subjects, never previously 
vaccinated, the vaccination subcutaneously is still to be preferred, because of the slower establish- 
ment of immunity in the subjects vaccinated percutaneously ; on the contrary for the vaccinations 
“di richiamo,” the percutaneous way by means of plasters represents an innocuous method, really 


effective and easily practicable. 


TREATMENT OF TUBERCULOUS MENINGITIS WITH ISONIAZED IN ADEQUATE Doses. R. RAMos 
and L. Torres Martin, Arch. pediat., Barcelona 5:9-24 (July-Aug.) 1954. 


The details of treatment over a period of two and one-half years are described in detail, 
using only isoniazid and supportive dietary and vitamin therapy. No streptomycin was used. 
After several months, when the chance of tuberculous allergy was weak, BCG vaccine was 
given. The treatment takes from 18 months to 2 years. 

The advantages over streptomycin are (1) lessening of cerebrospinal blocking; (2) less 
chance for resistance to the drug; (3) absence of neurological sequelae and, (4) no personality or 
psychic changes. 

In children over 2 years of age the mortality was 11.19%; in children under 2 years the 
mortality was 42.8%. In relapses the causes were found to be due to the fact that the families 
had reduced or stopped the drug. In cases where the drug was started again in effective doses 
the children regained their health rapidly. Atzen, Santa Fe, N. Mex. 


Acute Infectious Diseases 


INTRAUTERINE PoLIOMYELITIS INFECTION. M. SCHAEFFER, M. J. Fox, and Cuen P. Lt, 
J. A. M. A. 155:248 (May 15) 1954. 


The authors report a case which demonstrated poliomyelitis virus in both the placenta and the 
fetus, infected during pregnancy. 

The patient, a 24-year-old white woman, was admitted to hospital on the 11th day of illness, 
4 days after weakness of her left arm was noted. The examination and laboratory findings are 
recorded. On the following day a spontaneous abortion occurred, with delivery of a macerated 
fetus. The mother’s postabortive course was uneventiul, and she was transferred a week later to 
another hospital for postpoliomyelitis treatment. 

The placenta and fetus were refrigerated and sent for study to the virus laboratory. These 
studies were done two months later. Preparations from the fetus material was injected into a 
monkey, and fever developed on the fifth day and paralysis on the seventh. In the monkey 
receiving placenta material, fever developed on the 10th day and paralysis on the 12th. Both 
animals showed typical poliomyelitis lesions on postmortem study. The virus isolated from both 
animals was identified as poliomyelitis virus Type 1. 


Philadelphia [A. M. A. Arcu. Neuro. & Psycurart.]. 


Aseptic MENINIGTIS CAUSED BY COXSACKIE VIRUS WITH ISOLATION OF VIRUS FROM CERE- 
BROSPINAL FLurp. K. HUMMELER, D. Kirk, and M. Ostaprak, J. A. M. A. 156:676 
(Oct. 16) 1954. 


The authors describe an outbreak of an infection with Coxsackie virus in an institution for 
mental defectives in which all 11 patients showed clinically an involvement of the central nervous 
system. From one patient in this series, a Coxsackie virus was isolated from the spinal fluid 
during the acute stage of illness, and serological evidence is presented showing that this virus 
caused the aseptic meningitis. 

The main feature of this outbreak due to Coxsackie virus Group B is the involvement of 
the central nervous system in all 11 observed patients. The clinical symptoms were very similar, 
and the clinical and laboratory data did not contribute to an etiological diagnosis. The spinal 
fluids showed changes compatible with aseptic meningitis. 

A Coxsackie virus was recovered during the acute stage of the illness from five of eight 
patients studied. From one patient an identical strain was isolated a month after onset, and in 
two patients the isolation attempts were unsuccessful. Etiologically, the isolation of a Coxsackie 
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virus in the acute stage of illness from the spinal fluid of one patient is the strongest evidence 
that the isolated Coxsackie virus was the causative agent of the observed syndrome. 

The identification and typing of the recovered strains showed that they all belonged to the 
same group and type of Coxsackie viruses, namely, Group B, Type 2 (Ohio). No other virus 
strains of the Coxsackie group could be isolated, and evidence of poliomyelitis was absent in the 
secretions from all patients. The findings in these cases were surprisingly uniform, considering 
the many variations that may be encountered with Coxsackie viruses, but, as pointed out by 
these workers, the evidence proves that the Group B viruses, commonly associated with pleuro- 
dynia, can invade the central nervous system and cause a benign meningitis that is clinically 
indistinguishable from the serous meningitis caused by other infectious agents. 


ALPERS, Philadelphia [A. M. A. Arcn. Neuro. & Psycurat.]. 


Tue ComBINED Use OF CHLORAMPHENICOL AND STREPTOMYCIN IN TREATING CHILDREN 
witH TypHorp Fever. L. CartaGeNova and G. Ferretti, Pediatria 62:338 (May) 
1954. 


None of the 25 children treated at the Gaslini Institute in Genoa for typhoid fever died. 
When chloramphenicol alone was used in treatment, many of the children had relapses; but 
when streptomycin was also given, the number of relapses was very much smaller. 


Hice1ns, Boston 


ViraL Hepatitis: SoME Pepratric Aspects. F. Canivett, Arch. pediat., Barcelona 4:379- 
387 (Jan.-Feb.) 1954. 


The author discusses viral hepatitis as distinguished from other similar illness. By viral 
hepatitis he means a specific virus cultivated in the liver of the rabbit and in chick embryos, 
and called Ao Virus IH to distinguish it from the homologous serum virus Bo-SH. The Ao 
virus is spread by mouth and the Bo is not. The course of Ao is much less severe. Carriers 
may infect children in their care. 

He discusses the epidemiology, symptomatology and diagnosis, and differential diagnosis. 
Treatment is outlined, and nowhere is there greater need to emphasize rest and a careful evalu- 
ation of medical care. Chlortetracycline (Aureomycin) and oxytetracycline (Terramycin) are 
effective but must not be given in too large doses. The same is true of the use of choline and 
methionine. Vitamin Bis, folic acid, yeast, and a diet high in protein and carbohydrates but 
exceedingly poor in fats should be maintained as long as needed. 


ALLEN, Santa Fe, N. Mex. 


GENESIS OF POSTVACCINAL ENCEPHALITIS: CLINICAL-SEROLOGICAL StupDIEs. W. KosENow 
and H. G. Haussmann, Deutsche med. Wehnschr. 79:1930 (Dec. 24) 1954. 


An ll-year-old girl was vaccinated against smallpox, giving a first-time strong local 
reaction. The eighth and ninth days after the vaccination she developed a high fever which 
improved under aminopyrine (Pyramidon) medication. Fourteen days after vaccination the 
fever rose to over 40 C (104 F). The diagnosis was postvaccinal meningoencephalomyelitis. 
No efforts were made to demonstrate the virus in the spinal fluid. Serum taken the next day 
gave a complement fixation titer of 1: 160 against influenza virus A’ (strain F. M.1); this 
remained the same for 13 days, to drop afterwards. The cerebral complication can be regarded 
as a typical postvaccinal encephalitis, and both virus infections could have influenced it so that 
more recent infection made the one already existing worse or provoked it. 


AMBERG, Rochester, Minn. 


Tue INCIDENCE OF EMPYEMA IN CHILDREN SINCE THE INTRODUCTION OF ANTIBIOTICS. 
W. KircHer, Med. Klin. 50:132 (Jan. 21) 1955. 


Attention is called to the fact that in recent years staphylococci are becoming increasingly 
resistant to penicillin and also to streptomycin and other antibiotics. Staphylococcus empyema 
occurs preferentially in infants with rather frequent tension pyopneumothorax. Of the 23 
infants observed, 16 died. Of a total of 32 staphylococci empyemas, 23 occurred in infants, 
while 7 of 18 pneumococci empyemas fell into this age group. Nearly all of the pneumococci 
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empyemas could be treated successfully with penicillin with rare resort to surgery. The pneu- 
mococcus empyema cases regressed in number over the recent years. Mixed infections are 


also considered. : 
AmMBERG, Rochester, Minn. 


Chronic Infectious Diseases 


Curonic GENERALIZED ASPERGILLOSIS IN THE CHILD AND THE REACTION TO ANTIBIOTIC 
THERAPY. W. ToBLeR and W. MINDER, Helvet. paediat. acta 9:209 (July) 1954. 


Generalization of a mycosis due to Aspergillus is very rare. One case of aspergillosis of 
lungs, bronchial nodes, bones, and cerebellum is reported in a boy who died at 6 years of age 
following the surgical removal of an Aspergillus granuloma of the cerebellum. Aspergillosis 
probably began in the first two years of life. Severe recurrent secondary infections required 
repeated use of antibiotics. The authors discuss the relationship which aspergillosis bears to 
antibiotic therapy, to the hemolytic anemia which was observed, and to the ceroid storage. 


From THE AuTHOoRS’ SUMMARY. 


THE SUBCLINICAL STAGE OF TUBERCULOUS MENINGITIS. A. GENTILI and A. Paci, Minerva 
pediat. 6:265 (April 30) 1955. 


As the prognosis of tuberculous menirigitis depends on the early initiation of treatment, it is 
desirable to establish a diagnosis before the marked evidences of severe encephalitic and meningeal 
involvement become apparent. Therefore it is recommended that lumbar punctures be done on 
tuberculous children who show such disturbing signs as fever, drowsiness, and headache. Twenty- 
six case reports are presented, illustrative of how this procedure has resulted in the early finding 
of such typical spinal fluid findings as increased cell count, positive Pandy test, and tubercle 


bacilli. Hiacrns, Boston. 


TUBERCULOUS MENINGITIS, BLINDNESS, AND RECOVERY. PEDRO CANTONNET, ALBERTO PEREZ 
ScREMINI, Ramon Cartos NEGRO, Arch, pediat. Uruguay 25:480 (July) 1954. 


The case is reported of a 2-year-old boy with tuberculous meningitis and an active and 
progressive pulmonary and lymph node lesion with positive tuberculin reaction, who was treated 
by the threefold association of dihydrostreptomycin, P. A. S., and isoniazid. After a course of 
a month and a half he developed blindness, which persisted in spite of the general clinical 
improvement and the normality of the cerebrospinal fluid. Four months later the recovery of 
the sight began and continued until sight became normal. Surgery to avoid the loss of vision 
was ruled out because of the general improvement. Among the symptoms which were found, 
together with the meningeal process, a hypertrichosis was noted which disappeared following 


Diseases of Blood, Heart and Blood Vessels, and Spleen 


OsTIAL STENOSIS OF CORONARY ARTERIES IN NINE-YEAR-OLD GirL. N. GOORMAGHTIGH, L. 
Der Vos, and A. BLancguaert, A. M. A. Arch. Int. Med. 95:341 (Feb.) 1955. 


A case report of ostial stenosis of the coronary arteries in a 9-year-old girl is given. This 
case histologically appeared to have a syphilitic origin but there was no corroborating clinical 
or laboratory evidence to confirm this suspicion. The authors review the world literature in 


some detail. Jones, Chicago. 


CHANGES IN THE BLoop CoOAGULABILITY OF NEWBORNS. C. SALAZAR DE Sousa, Pédiatrie 
9:787, 1954. 


The author has published a series of articles on factors affecting blood clotting in the newborn 
infant and in the present article concludes that several factors of the clotting mechanism may 
deviate from the norm. 

The prothrombin time as determined by Quick’s method is prolonged frequently, but the 
results of these tests do not coincide with the spontaneous coagulation time; on the contrary, 
hypercoagulability was found which was explained by an increase of thromboplastic substances. 
The author has proved the increase of lytic substances and the decrease of antithrombin in the 
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neonatal period, which corresponds to the observed hypercoagulability of the blood. The cause 
for these alterations should be studied and may throw new light on pathogenesis and therapy. 
The author feels that the cause may be found in a lack of defense mechanisms rather than an 
increase of physiologic processes in the newborn. GtasER, Baltimore. 


THe Dracnostic CRITERIA OF INFECTIOUS MONONUCLEOSIS. R. J. HoaGLann and G. 
EKKEHARD, Deutsche med. Wchnschr. 80:214 (Feb. 11) 1955. 

The diagnosis of infectious mononucleosis is discussed. It is recommended that the so-called 
glandular form in children with negative agglutination tests but otherwise “typical picture” 
should no longer be called infectious mononucleosis. The original name, “Morbus Pfeiffer,” is 
suggested. In a period of about two years in children up to 12 years of age, not one certain case 
of infectious mononucleosis was encountered. The average number of children seen in one year 
was about 15,000. AMBERG, Rochester, Minn. 


EssENTIAL HYPERTENSION IN A TWELVE YEAR OLD GIRL TREATED WITH HEXAMETHONIUM 
Compounps. S. E. Bos, Kno Lien Keno, C. M. J. VELZEBOER, and S. pE Vries, Acta 
pediat. 42:570 (Nov.) 1953. 

The authors give a description of a 12-year-old girl suffering from malignant hypertension, 
Grade IV, who was treated with hexamethonium compounds with striking results. The blood 
pressure fell to normal values, and all symptoms of the disease, including the retinal changes, 
disappeared. The period of treatment is by now 20 months. Before treatment the possibility of a 
pheochromocytoma was excluded. From THE AuTHors’ SUMMARY. 


Diseases of Nose, Throat, and Ear 


ACUTE OBSTRUCTION OF THE Upper ReEsprratory Tract. Donatp E. McDowe Lt and 
Wa cter H. Maroney, A. M. A. Arch. Otolaryng. 61:29 (Jan.) 1955. 
The need for readiness in tracheotomy was discussed, particularly in the upper respiratory 
tract infection in children and in cases of trauma to the larynx. The care of tracheotomized 
patients and case histories are given. Krmpatt, Evanston, III. 


HypROCORTISONE ACETATE AND NEOMYCIN IN Otic INFEcTIONS. BEN H. SENTURIA and 
VERNA ALForD, Laryngoscope 64:834 (Oct.) 1954. 

One hundred fourteen ears were treated with an aqueous suspension (1.5%) and/or an oint- 
ment (1.5%) containing neomycin and hydrocortisone acetate. (Compound F). The conditions 
treated included acute and chronic external otitis of the neurogenic and chronic diffuse types, 
chronic otitis media, and recalcitrant infections of postfenestration and postmastoidectomy 
cavities. It is pointed out that a diagnosis of the particular kind of otitis present is helpful. The 
drugs mentioned act on both Gram-positive and Gram-negative bacteria, but not against viruses 
of fungi. Very little bacterial resistance seems to develop, and sensitivity is rare. 

In the neurogenic cases, itching, scaling, and, sometimes, weeping are common. Both the 
symptoms and signs disappeared remarkably well, even in old chronic cases. In the diffuse 
external otitis, commonly seen in the hot humid weather, the results were equally satisfying. 
Old cases of postoperative discharging cavities, long thought incurable, likewise became clean. 
There were some failures, but these were due in the most part to the presence of a fungus. In 
such cases the medication was replaced with a fungicide for a few days. The neomycin-hydro- 
cortisone ointment was used in the external otitis cases; the aqueous suspension, in the otitis 
media and postoperative cases. 

Hitscu er, Philadelphia [A. M. A. Arcu. OToLaRyYNG.]. 


Diseases of Gastrointestinal Tract, Liver, and Peritoneum 
INTRAUTERINE PERFORATION OF MECKEL’s DIVERTICULUM. STEPHEN Rosza and ROBERT 
J. Gross, Am. J. Roentgenol. 69:944-947 (June) 1953. 

This is the report of a case of Meckel’s diverticulum which had perforated in utero, causing 
meconium peritonitis. Roentgenogram of the abdomen revealed evidence of meconium peritonitis 
and intestinal obstruction. Postmortem examination revealed that the Meckel’s diverticulum 
had ruptured, but there was no recognizable gastric mucosa within the diverticulum. 

Hopcson, Rochester, Minn. 
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CARBONATED Sort DRINKS IN ROENTGEN DraAGNosIs OF FOREIGN BODIES IN THE STOMACH. 
WeENDELL E. Roserts, Am. J. Roentgenol. 71:239-242 (Feb.) 1954. 


A contrast medium for proving a foreign body within or without the stomach should not 
obliterate the foreign body shadow, since this would interfere with film and fluoroscopic localiza- 
tion. Plain films are often worthless. Carbonated soft drinks are useful as a contrast medium 
but must be very cold, so as to allow slow liberation of the gas, thus preventing eructation. For 
adults, one ounce is sufficient, and for infants two or three swallows are adequate. A larger 
amount may result in overdistention and overlapping of gas shadows, rendering localization 
difficult. 

Foreign bodies of slight radiopacity, such as marbles, are well demonstrated. 

Where gastric outline only is important, as in situs inversus, this medium is useful. 

Carbonated drinks may be of little value following a heavy meal. 


Hopcson, Rochester, Minn. 


Barium REDUCTION OF INTUSSUSCEPTION IN INFANCY. EDWARD J. DENENHOLz and GEORGE 
S. Feuer, California Med. 82:8 (Jan.) 1955. 


Barium enema reduction was used as the initial routine treatment in 29 infants with intussus- 
ception. In 22 of them the intussusception was reduced by this means. In three of eight patients 
operated upon the intussusception was found to be reduced. Four of the remaining five patients 
had clinical or x-ray signs of complications before reduction by barium enema was attempted. 

Twenty-one of the patients, all of whom were observed in private practice, were treated 
without admission to the hospital. After reduction, these patients were observed closely by the 
clinician. None of these patients showed clinical or x-ray signs of complications before reduction. 

Certain clinical and roentgen criteria must be satisfied before it can be concluded that reduc- 
tion by barium enema is complete. 

If there are clinical signs of complications with x-ray evidence of small-bowel obstruction, 
only a very cautious attempt at hydrostatic reduction should be made. As the time factor is 
generally a reliable clinical guide to reducibility, the late cases should be viewed with greater 
caution. Long duration of symptoms, however, is not per se a contraindication to an attempt at 


hydrostatic reduction. Pryor, Redwood City, Calif. 


Diseases of Lungs, Pleura, and Mediastinum 


Strupy oF Fat ABSORPTION IN A CHILD WITH CHYLOTHORAX. JOHN FERNANDES, Maandschr. 
kindergeneesk. 22:314 (Sept.) 1954. 


From the results obtained it appears that fatty acids with different lengths of chain follow 
different ways of absorption and transport. In the experiment mixed triglycerides were given. 
Yet each fatty acid followed its own route of absorption and transport—lymphatic, portal, or 
both—depending on the length of chain. Therefore it can be concluded that at least partial 
hydrolysis must take place in the intestine. Moreover, the intestinal wall must possess certain 
selective powers in order to make the above-mentioned differences in absorption and transport 
possible. 

As the chyle contains no free fatty acids, after the absorption resynthesis of fatty acids, 
monoglycerides, and diglycerides to triglycerides must occur. 


From THE AUTHOR’S SUMMARY. 


Nervous Diseases 


Diuretics IN THERAPY OF EpILepsy: THEIR USE FOR THE POTENTIATION OF ANTICONVUL- 
Drucs. Nicuoras A. BErceEL, California Med. 82:107 (Feb.) 1955. 


Animal experiments having indicated a nearly twofold increase in anticonvulsant protection 
with the use of diuretics which increase blood-brain barrier permeability, the principle was 
applied to treatment of humans with epilepsy. The addition of diuretics to anticonvulsant medica- 
tion permitted a decrease of previously toxic dosages in 10 epileptics followed for six months 
without lessening (and in some cases improving) the control of seizures. 

In three cases excessive diuresis and gastric distress necessitated discontinuance or decrease 


in dosage of the diuretic used. Pryor, Redwood City, Calif. 
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GUILLIAN-BARRE SYNDROME OCCURRING DURING CorTISONE THERAPY. H. Grant and H. N. 
Lreopo.p, J. A. M. A. 155:252 (May 15) 1954. 


A 33-year-old white woman had been treated with cortisone for severe rheumatoid arthritis 
for three years and was on the usual maintenance dose of 100 mg. daily. One week before 
admission to the hospital there developed gastrointestinal symptoms, accompanied by a low-grade 
fever, and three days later she began having difficulty in walking, generalized weakness, and 
severe numbness involving both lower extremities and trunk. On the day of admission both 
legs were paralyzed, and paralysis of the left facial nerve had developed. 

While neurologically the picture suggested hypopotassemia, an electrocardiogram was normal 
and there was no benefit obtained by giving potassium chloride. Because of the flaccid paralysis 
with numbness, the preceding gastrointestinal disturbances, the facial paralysis, and the spinal 
fluid findings, a diagnosis of Guillian-Barré syndrome was made. 

During the first week in hospital, the cortisone therapy was stopped, with no apparent benefit 
and with actual progression of the disease. After the first week, because of increasing arthritic 
symptoms, cortisone therapy was resumed. After the second week, the patient began to show 
gradual but sustained improvement. Her deep reflexes returned, and the paralysis in the legs 
gradually disappeared. The facial paralysis had gone except for slight residual weakness. 

The authors suggest that the cortisone had no direct causative bearing on the development 
of the Guillain-Barré syndrome in this case. 


ALPERS, Philadelphia [A. M. A. Neurov. & Psycu1at.]. 


REVASCULARIZATION OF THE BRAIN IN MENTAL DeErFectiveEs. G. A. Jervis, F. F. McALLisTER, 
B. M. Hoae, and R. A. DETERLING, Neurology 3:871 (Dec.) 1953. 


In 1949, Beck, McKhann, and Belnap introduced a new operative procedure designed to 
increase the arterial blood supply to the cerebral cortex by establishing an arteriovenous anasto- 
mosis between the carotid artery and the internal jugular vein. It was claimed that the operative 
procedure produces beneficial effects in patients in whom the function of cortical cells has been 
rendered abnormal, but not entirely suppressed, through past injury. 

Results on the effects of the Beck-McKhann procedure have been reported in a total of 331 
cases. The results of the operation thus far reported differ considerably. Data obtained by 
other investigators are summarized. 

Jervis and his colleagues carried out this operative procedure aimed at revascularization of 
the brain on 25 mentally defective children. In 10 children the mental defect was postencephalitic ; 
in 7, post-traumatic in origin; 7 children were epileptic defectives, and 1 suffered from childhood 
schizophrenia. The period of postoperative observation extended to two years or more. 

These investigators observed no significant improvement in intelligence quotients, clinical 
symptomatology, or electroencephalographic findings. Some theoretical aspects of the operative 
procedure are briefly discussed. 


AvpeErs, Philadelphia [A. M. A. Arco. Neurov. & 


TREATMENT OF BRAIN ABSCESS. ALBERT W. Cook, Witt11AM H. DRUCKEMILLER, and 
HowarpD FREEDMAN, New York J. Med. 54:3366 (Dec. 15) 1954. 


This paper was read at the Annual Meeting of the Medical Society, State of New York, 
on May 14, 1954. It is based on studies at the University of the State of New York, Department 
of Neurosurgery, in the College of Medicine. 

By definition, “An abscess is a circumscribed area of suppuration in which tissue necrosis is 
present.” In the brain, there is widespread invasion, focal suppuration, or spontaneous resolution. 
Treatment is by antibiotics or surgery or both. The antibiotics reduce infection and allow time 
to build up host resistance and often obviate lethal meningitis. No one method is paramount, but a 
“burr hole’ may be a valuable adjunct for sufficient drainage before surgery of the brain 
itself. At least, acute symptoms are relieved, and there is time for planning the further manage- 
ment. In general, symptoms are headache, nausea and vomiting, papilledema, hemianopsia, and 
hemiparesis (not always present). Simple surgical procedures (drainage) may be sufficient, but 
excision of the abscess may be called for. Much reliance can be put on chemotherapy as a 
valuable aid to convalescence. But it must be remembered that brain necrosis may require com- 
plete removal of all necrotic tissue (if drainage is insufficient). 


I. W. VoorHEEs, New York [condensed from A. M. A. Arcu. OTOLARYNG.]. 
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THE ROLE oF IRRADIATION THERAPY IN THE TREATMENT OF NEUROBLASTOMA. JAMES M. 
Keecan, Harry W. Burnett JRr., and FLoRENcE N. MARSHALL, Pediatrics 18:521 (June) 
1954. 


Neuroblastoma is a radiosensitive tumor. The effect of the irradiation has been demonstrated 
in this case as cancericidal without evidence of cellular maturation. Radiocurability in a certain 
percentage of cases is becoming more and more evident. The greatest number of three-year 
survivals are in the group treated with surgery and irradiation. The importance of the irradiation 
effect is shown by the fact that incomplete removal of local metasteses (when treated with roent- 
gen therapy) does not make a hopeless situation. Probably in no other malignant tumor of child- 
hood does irradiation play so important a role. Vigorous treatment with irradiation following 
surgery will probably increase significantly the survival rate of the estimated 40% of cases which 
present with a localized tumor or limited metastasis. The remaining 60% of cases should also 
be treated with one or a combination of chemotherapeutic agents in view of the isolated responses 
that have been reported. 


The cancericidal effect of irradiation on neuroblastoma is demonstrated in a case report. 


From THE AUTHORS’ SUMMARY. 


CLASSIFICATION OF NON-TUMORAL HYDROCEPHALUS TyPEs: CLINICAL BLOCKING ASPECT 
oF HypROcEPHALUS DUE TO CISTERNAL BLOCKING. G. LAzoRTHES, Presse méd. Supp. 43, 
p. 906 (June 12) 1954. 


The author puts forward that the terminology as usually applied to the classifying of the 
various types of hydrocephalus may be misleading and causative of therapeutic mistakes. The 
term “hydrocephalus communicans,” being understood as nonobstructive, seems to deny the 
presence of any obstacle and so leads to ignore the blocking of the cisterns in particular. 


The following is the classification suggested by the author: 


1. Functional hydrocephalus due to excess of fluid production (exceptional) or to lack in 
resorption (which in fact means a hydrocephalus due to blocking and should be put into the 
next group). 


2. Active hydrocephalus, which includes, according to the site of the obstacle, hydrocephalus 
due to ventricular blocking, hydrocephalus due to cisternal blocking, hydrocephalus due to 
blocking of the resorption ways. 


3. Passive hydrocephalus due to cerebral atrophy. Hydrocephalus due to cisternal blocking 
generally differs from hydrocephalus due to ventricular blocking, as it is balanced and takes a 
chronic course, this particularity being suggested by the author to proceed from the fluid resorp- 
tion remaining possible along the sheaths of the cranial and rachidial nerves. This type of 
hydrocephalus is not easily distinguished from the type due to the blocking of the resorption ways 
and from the type of passive hydrocephalus. 


In many a case only “fractioned” encephalography enables classification of the hydrocephalus 
to be set up. 


From THE AUTHOR’S SUMMARY. 


Curonic NEUROGENIC HyPERELECTROLYTEMIA AS A RESULT OF PRENATAL BRAIN DAMAGE. 
A. PRADER and W. IsLer, Helvet. paediat. acta 9:264 (July) 1954. 


The authors report a case with prenatally acquired porencephaly and congenital disturbances 
of salt and water metabolism, observed from birth to death at the age of 14 months. The most 
important findings are severe neurological symptoms with convulsions and rigidity of decerebra- 
tion, edema on a diet rich in NaCl, dehydration and slightly increased N. P. N. on a diet poor in 
NaCl, irregular fever, marked increase of serum Na and Cl with slightly increased alkaline 
reserve and normal K, flat and broadened T waves in the ECG, transitory albuminuria, and, 
finally, urine concentrations up to a specific gravity of 1021 without vasopressin injection (Pitres- 
sin) and of 1027 with this therapy. A diet poor in NaCl and treatment with vasopressin injection 
had no influence either on the hyperelectrolytemia or on the fever. 

A chronic hyperelectrolytemia with dehydration may be of (1) alimentary, (2) renal, (3) 
diencephalopituitary (diabetes insipidus), or (4) neurogenic origin. The clinical and autopsy 
findings in this case point, by exclusion, to the “neurogenic hyperelectrolytemia.” This little- 
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understood metabolic disorder is found in patients with gross cerebral lesions and is, as shown 
at least in this case, different from diabetes insipidus. There is no other known case where this 
syndrome has existed since birth and where it could be observed for such a long period of time. 


From THE AUTHORS’ SUMMARY. 


Tue Use oF ELECTROENCEPHALOGRAM IN CONGENITAL ENCEPHALOPATHIES. M. Cruz, Acta 
pediat. espa. 12:825-840 (Sept.) 1954. 


In 23 cases of congenital encephalopathies in which the author did EEG studies, 20 were 
frankly pathological, while the 3 cases which showed no abnormal waves were oligophrenic 
children without any other neurological symptoms. 

The commonest alteration was an abnormal diffuse slow D wave or subdelta of large 
amplitude sometimes hypersynchronous and sometimes with conical waves superimposed 
(spiking). 

Typical tracings may be expected for petit mal and grand mal seizures, and localized lesions 
may sometimes be noted, but each neurological lesion does not have its typical tracing. Pneu- 
moencephalogram is undoubtedly very useful in diagnostic studies. 

Occasionally a child without any evidence of convulsive seizures may have an abnormal 
tracing. If accompanied by behavior difficulties of a severe nature, anticonvulsive treatment 
may help. 


There are 13 tracings included with their diagnostic significance. 


ALLEN, Santa Fe, N. Mex. 


PROGNOSIS OF FEBRILE CONVULSIONS. KARL-AXEL MELIN, Monatsschr. Kinderh. 102:62-63 
(Feb.) 1954. 


Of 263 patients who had experienced febrile convulsions in childhood, 12.5% were found to 
have convulsions without fever as adults and 6.5% could be classified as epileptics. The prognosis 
for the future of children with febrile seizures is more serious when the first seizure occurred 
during the first year of life and when seizures are unilateral or focal. Of 72 patients with febrile 
convulsions during childhood, 25% were found to have abnormal EEG’s, which is far greater 
than among children without seizures. Among 115 adults with chronic epilepsy, it began as 
febrile seizures during childhood in only 1.9%. 


HARTENSTEIN, Syracuse, N. Y. 
TRANSMASTOIDAL CISTERNAL DRAINAGE AND Its SIGNIFICANCE IN SEVERE OTOGENIC 
MenineiTis. A. BLOHMKE and R. Link, Acta oto-laryng. 44:313 (July-Aug.) 1954. 


The development and spread of purulent otogenic meningitis are discussed in detail. This is 
followed by a discussion of the general anatomy of the enlarged subarachnoid spaces (cisterns) 


at the base of the brain. Attention is centered upon the lateral pontine cistern next to the pons. 
This is a key position, for it is in a pathway between the temporal bone and an endocranial 
extension of an infection of the same. The opening of this cistern through the anterior right- 
angled corner of Trautman’s triangle is described. This effectively drains off infected meningeal 
fluid through its shortest course. This stimulates further production of bacteriocidal fluid, with 
a drop of endocran:al pressure. This may also act to speed dispersion of antibiotics from intra- 
lumbar injections. 


With the use of antibiotics alone, the mortality in otogenic meningitis is too high (20%-40%). 
With the use of this “focused” method 90%-100% cures are possible. There is a special value of 
this approach in drainage of an emphysema of the endolymphatic sac as well. 


Ropert Lewy, Chicago [A. M. A. Arcu. OTOLARYNG.]. 


PLASMA GLUTAMINE AND GLUTAMIC ACID IN CHILDREN WITH BRAIN DISEASES AS COMPARED 
witH NorMAL CHILDREN. IB MuNKvAD and JoRGEN VESTERDAL, Acta pediat. 43:325 


(July) 1954. 


With the method of Krebs, the plasma glutamine and glutamic acid have been determined in 
12 children without cerebral disorders and in 25 children with cerebral diseases, particularly 
cerebral palsy and epilepsy, and also in 5 children with neuroses. Very great variations occur 
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in the same person at different times. The children with cerebral disorders show the same 
glutamic acid level as the controls, but their glutamine level was lower. However, the method 
is of no diagnostic value. Further studies in this field will be carried out. 


From THE AuTHORS’ SUMMARY. 


Psychology and Psychiatry 


CuitpHoop Ecotocy: Factors INFLUENCING Maturation. H. E. THELANDER, California 
Med. 81:314 (Nov.) 1954. 


An attempt has been made to pick out of the whole study of childhood ecology three of the 
fairly well-known areas involved in maturation, namely, physical growth, intellectual development, 
and emotional reactions, and to indicate not only the uniformity of patterns in each of these 
throughout life but the effect of certain adverse factors in deterring normal maturation. The 
areas are interdependent, and failure of the child to master any level of his development ade- 
quately influences adversely the total development of his personality. 


Pryor, Redwood City, Calif. 


An EXPERIMENTAL STUDY OF THE PossIBLE RELATION BETWEEN ERRORS OF SPEECH AND 
SPELLING. JAMES CARRELL and KATHLEEN PENDERGAST, J. Speech & Hearing Disorders 
19: 327-334 (Sept.) 1954. 

Thirty-three children with delayed speech ranging in age from 8 to 13 years and in regular 
classroom grades 2 to 5 in a large city school system were examined carefully to exclude any 
whose speech might be attributed to organic factors or significant emotional disturbance. Data 
on spelling errors were gathered by having classroom teachers save all written papers for spelling, 
reading, language, and social studies for a two-month period for children in the experimental and 
the control groups. There were no outstanding or significant differences between the experimental 
and the control subjects, either in spelling ability or the types of errors which occurred. 


PaLMER, Wichita, Kan. 


ENVIRONMENTAL INFLUENCES ON THE VERBAL Output OF MENTALLY RETARDED CHILDREN. 
BERNARD SCHLANGER, J. Speech & Hearing Disorders 19:339-343 (Sept.) 1954. 


Twenty-one matched pairs of mentally retarded children from city and institution community 
environments were tested for verbal output. Comparison of mean sentence length and words per 
minute scores indicated significant differences between the groups. Institutionalized children had 
lower language output. Severance of familial ties, the loss of speech motivation, and the complete 
association with peers are suggested as the causes of the lower output of institutionalized children. 


PALMER, Wichita, Kan. 


LANGUAGE DISORDERS AND PARENT-CHILD RELATIONSHIPS. DOROTHEA McCartuy, J. Speech 
& Hearing Disorders 19:514-523 (Dec.) 1954. 


Language disorders are extremely complex and do not appear in isolation. Children presenting 
nonorganic language disorders often seem to have disturbed family relationships which render 
them emotionally insecure. The home atmosphere as determined by the personalities of parents 
seems to be the most important single factor influencing the child’s acquisition of language. 
Therapies directed toward language symptoms seem to be most effective when they are preceded 


or accompanied by psychotherapy. 


Youturut Suicipe Attempts. Doucias Powers, Northwest. Med. 53:1001 (Oct.) 1954. 


The author presents the problems related to suicide attempts in general. He gives interest- 
ing data concerning the age, sex, race, geographic distribution, seasonal variation, and even local 
weather and barometric pressures relating to suicide attempts. 

In young persons, adolescents, and those of military age, the suicide attempt most often is 
related to some acute frustrating situation in which the person has profound emotional investment 
and out of which he can see no satisfactory outcome, and this may have limitless variations. 

Therapy hinges on the establishment of an adequate relationship with even one significant 
person, through whom further communication with others can be made. Docrer, Seattle. 
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ABSTRACTS FROM CURRENT LITERATURE 


THE Psycuo.ocic Aspects oF Pepratric Practice: I. CAUSES AND TREATMENT OF CHRONIC 
Constipation. Anita I, Bett and Mitton I. Levine, Pediatrics 14:259 (Sept.) 1954. 


In both cases the parents were apprehensive about dirt and extremely anxious about the period 
of time that elpased between movements. Each child had gone through the usual routine of 
cathartics, enemas, etc. In requesting that the mother fingerpaint together with the child, we were 
doing two things. We were helping this mother to overcome her own feeling about being messy, 
and at the same time getting her to convey to the child that dirt need not be feared, nor must it 
be removed immediately. Interestingly enough, if we look at the finger painting when it is done 
by these mothers and children, although they have a choice of all the primary colors, in a majority 
of the cases the ultimate painting turns out to be brown, or greenish brown, a color so closely 
allied with feces. It was equally interesting to hear some of the mothers say, “You know, it really 
can be fun to finger paint. At first I thought it would be so messy.” Although, in the cases 
described above, it was a little late to educate the parents against undue aggression toward the 
infant at the time of toilet training, with an undersanding of the problem came some sympathy 
toward the child and a lessening of the parental aggression. This is very quickly sensed by 
children and may, to some degree, be responsible for the improvement in the total situation of 
the parent-child relationship. Furthermore, one should not overlook the fact that the help of 
the pediatrician is of great importance to the parent. His is the voice of authority which enables 
the helpless and frustrated mother to overcome earlier emotional attitudes and assume a more 
tolerant parental role. 

We do not presume to convey that every case of constipation is cured by resorting to finger 
painting. However, we have observed 22 cases which were treated by the method of reeducation 
of parental concepts plus finger painting, with positive results. 

From the foregoing material, it is evident that there is a dire need for the pediatrician to 
understand fully the psychologic implications of fecal movements from the first day of birth on. 
It is the pediatrician who guides the mother, who relieves her anxiety when the child has no 
movements for several days, and who can explain to her the harmless composition of feces. 
It is he, too, who can make her aware of the problems of toilet training and the more positive 
attitudes she can maintain to negotiate this step successfully without undue aggression. 

Inasmuch as the period of life up to the age of approximately three or three and a half years 
is so fraught with incidents which could have been avoided with adequate understanding, it would 
be a pity to overlook the measures by means of which we could avoid as distressing an illness 


shi i nstipation. 
as that which we term chronic constipation Buns com 


Diseases of Genitourinary Tract 


THE SECRETION OF AN ANTIDIURETIC SUBSTANCE INTO THE CIRCULATION OF RATS EXPOSED 
To Noxious Stimutr. I. Arthur Mirsky, MARVIN STEIN, and GERHARD PAULISCH, 
Endocrinology 54:491-505 (May) 1954. 


Exposure to a physical or emotional stimulus which is noxious to animal or man results in an 
inhibition of the diuresis induced by the ingestion of water. This antiduretic response to a stress- 
ful stimulus is diminished in the absence of the neurohypophysis. Consequently, it has been 
postulated that the antidiuretic response is dependent upon the activation of the neurohypophysis 
and the release of an “antidiuretic hormone” into the circulation. 

In experiments here reported it was found that plasma from normal rats can produce an 
antidiuretic response in the hydrated rat or dog. This response is attributed to some substance 
(or substances) which is similar to the antidiuretic hormone. Exposure to various stimuli results 
in an inhibition of the diuretic response to a water load and in a rapid, marked increase in the 
antidiuretic activity of the plasma. 

It is postulated that the specific reactions induced by sensory stimuli (pain, noise), systemic 
stimuli (histamine), or emotional stimuli (strange environment) activate the hypothalamus with 


a resulant release of an antidiuretic substance into the circulation. JacorsEN, Buffalo 


Fat METABOLISM IN NEPHROTIC HyPERLIPEMIA. W. HEYMANN, L. W. Matruews, J. Lem, 
P. Orynyk, M. SALEHAR, and C. GitkKEy, Metabolism 3:27 (Jan.) 1954. 


The rates of removal of C14-labeled trilaurin and coconut oil emulsion from the blood stream 
were studied in rats with the nephrotic syndrome induced by injection of nephrotoxic serum. 
The clearance of both lipid substances was equally rapid in both normal controls and nephrotic 
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rats. The conclusion arirved at is that these “studies favor the conception that the nephrotic 
hyperlipemia is due to an increased mobilization rather than to a faulty deposition or utilization 


of lipids.” Kaptan, Bethesda, Md. 


CHANGES OF THE ELECTROLYTE METABOLISM IN THE NEPHROSIS-SYNDROME FOLLOWING THE 
ADMINISTRATION OF CATION EXCHANGE, RESIN, AND A.C.T.H. O. Von Kraupp, W. 
Rupp, W. Swosopa, and E. ZweyMULLER, Schweiz. med. Wchnschr. 84:666 (June 12) 
1954. 


The age of the patients with nephrosis syndrome varied from about 4 to 8 years. Of the 
three boys and one girl, one did not receive cation resin. Two patients received the resin and 
corticotropin (ACTH) simultaneously, while one received resin for six weeks preceding cortico- 
tropin. The free carboxyl groups of the resin were treated with potassium to the extent of 10% 
to 40%. For details, the paper should be consulted. On continued treatment the potassium and 
sodium excretion in the stool increased; at the same time, urinary excretion of them decreased. 
The increase of sodium retention which occurs at the beginning of corticotropin therapy was 
avoided with the combined treatment, and the blood pressure was not elevated. 


AMBERG, Rochester, Minn. 


MALARIAL THERAPY IN A CASE WITH THE SYNDROME OF NEPHROSIS. GIAMPAOLO GELLLI, 
Arch. ital. pediat. e puericolt. 16:396 (May) 1954. 


After a short review of the therapeutic methods used in the treatment of the nephrotic syn- 
drome, the marked results (even if temoprary) are reported which were obtained by means of 
malaria therapy in a severe case of mixed nephrotic syndrome in which every other therapy tried 
in two years had been unsuccessful. 

With regard to the blood chemistry findings after the malaria therapy, there was a decrease of 
blood steroids and a slight rise of the albumin level, as well as a marked lowering of blood 
chlorine, chloride, and sodium figures. 

As for the urine, accomplished tests showed disappearance of lipoids, lowering of protein 
level, and increase of the chlorides. 

Clinical observation revealed a marke! increase of the diuresis leading to disappearance of the 
edema as well as of the high ascites level. 

Some hypotheses are advanced upon the active mechanism of malaria therapy in the nephrotic 


syndrome. From THE AUTHOR'S SUMMARY. 


THE Use oF SOMATOTROPIC AND ADRENOCORTICOTROPIC HORMONES IN THE NEPHROTIC 
SynpromeE. U. and F. SEvert, Lattante 25:505 (Sept.) 1954. 


Somatotropic hormone was found ineffective in two cases of nephrosis; adrenocorticotropic 
hormone was ineffective in one case and was effective but for a short whlie in a second case. 
The giving of both hormones together caused a remission in two cases and transitory relief in a 


third. Hi«crns, Boston. 


ALKAPTONURIA IN INFANCY: Its RELATIONSHIP TO D1ABETES. MARIA L. SALDUN DE 
RopriGcueEz and Victor Scovpini, Arch. pediat. Uruguay 25:352 (May) 1954. 


The first case of alkaptonuria in infancy in Uruguay is reported. It is an infrequent condition. 
It is believed that the number of cases may be larger if it is looked for carefully, because the 
symptoms are plain at this age. The main symptom is the darkening of the urine and the diapers 
that it wets, in contact with the air, by formation of a melanic pigment. The pathogenesis is not 
clear, and there is a tendency to accept a liver disorder that makes it impossible to break up 
selectively two amino acids (tyrosine and phenylalanine) and brings as a consequence the produc- 
tion of homogentisinic acid. In infancy alkaptonuria does not cause important disorders, but 
in the adult it brings about two conditions: “ochronosis” and chronic rheumatism of the joints. 
The authors believe that there is a relationship between alkaptonuria and diabetes, mentioning 
several points of contact, the explanation of which has not been demonstrated yet and offers 


fiel r research. 
a new field for researc From THE AuTHORS’ SUMMARY. 
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ABSTRACTS FROM CURRENT LITERATURE 


Diseases of Ductless Glands; Endocrinology 
FEMALE PsEUDOHERMAPHORODITISM: REPORT OF A CASE PROVED ROENTGENOLOGICALLY. 
BERTRAM Levin, ALWIN C. RAMBAR, and IrvinG J. SHapiro, Am. J. Roentgenol. 69:948- 

952 (June) 1953. 

The case of a 5-year-old white “male” is reported, in which the diagnosis of pseudoher- 
maphoroditism was established by demonstrating an infantile uterus and ovaries by means of 
pneumoperitoneum with roentgenograms of the pelvis made in a modified knee-chest position. 
The findings were confirmed by operation. Hopeson, Rochester, Minn. 


THE UTILIZATION OF CAROTENE BY HyporHyroip Rats. Lotte ARNRIcH and AGNes Fay 
MorGavn, J. Nutrition 54:107 (Sept. 10) 1954. 

The criteria used to measure the effect of hypothyroidism in rats on carotene conversion in 
the present study included the determination of vitamin A in liver and kidney following the 
administration of varying amounts of carotene and following the depletion of stores built up from 
carotene and determination of the residual amounts of carotene in the gastrointestinal tract after 
the administration of a single dose of carotene. The results obtained in this investigation indicate 
that under the experimental conditions employed thyroid-deficient rats can utilize carotene effici- 
ently as the sole source of vitamin A for both maintenance and storage. In some instances the 
ability of normal animals to store vitamin A from carotene may even be exceeded by that of the 
hypothyroid rats. Body weight and growth rather than basal metabolic rate govern the utilization 
of vitamin A, and it was concluded that neither absorption, transformation, nor utilization of 
carotene is affected directly by thyroid activity. FREDEEN, Kansas City, Mo. 


A CoMPARISON OF LABORATORY DETERMINATIONS AND WETZEL GRID ESTIMATES OF BASAL 
METABOLISM AMONG ADOLESCENTS. D. H. Ercuorn, J. Pediat. 46:146 (Feb.) 1955. 
Eichorn (U. of California), on the basis of a study of adolescents—52 boys and 52 girls—says 
that the Wetzel Grid method for estimating basal metabolism is inaccurate in many cases. 
Significant deviations occurred more often in boys than in girls. She suggests that if the 
Wetzel Grid suggests pathology it should be verified with other techniques. 
MACDONALD, Pittsburgh. 


THE So-CaLtLtep Free Diet NormMat Diet) IN THE TREATMENT OF CHILDHOOD 
DiasetEs. G. Fanconr, Schweiz. med. Wchnschr. 85:75 (Jan. 22) 1955. 

A review is given of the various forms of treatment of diabetes given at different periods to 
children observed in the Zurich Children’s Clinic since 1920. After introduction of insulin, 
a diet very poor in carbohydrates and rich in fat was used, followed by a period of protein-poor 
fruit and vegetable diet introduced by the author. In the last period, since 1946, a free diet was 
given, that is, a normal diet without overfeeding or excesses. The principles of this diet and 
the insulin treatment are discussed. The normal diet proved superior. 

AMBERG, Rochester, Minn. 


THE EXCRETION OF THE CORTICOSTEROIDS AND OF AMINO AcIDS FOLLOWING THE GIVING 
oF InyEcTIoNs oF ACTH To RueEumatic CHILDREN. C. VuLto and P. CareEppu, 
Pediatria 62:376 (May) 1954. 

Seven children with rheumatic fever were given injections of corticotropin. The cellular 
response in the peripheral blood and the increase in the excretion of 17-ketosteroid and of 11- 
exycorticosteroids in the urine were as usually reported in the literature. Chromatography 
revealed an increase in the amount and number of amino acids excreted in the urine; this test 
for adrenal function is recommended as being very simple and sensitive. 

Hicc1ns, Boston. 


Diseases of Muscles, Bones, Joints, and Lymph Nodes 


THE ROENTGEN MANIFESTATIONS OF UNRECOGNIZED SKELETAL TRAUMA IN_ INFANTS. 
FREDERIC N. SILVERMAN, Am. J. Roentgenol. 69:413-427 (March) 1953. 
This paper is a report of three cases of the roentgen sequelae of trauma, the nature of which 
is learned only in retrospect on the basis of correct interpretation of the roentgenograms. 


763 


“a 
a 
A 
AY, 
= 
lg 
e ge 
3 
ig 
' = 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


One case presented multiple infractions and subperiosteal hematomas as the result of trauma, 
the largest of which was a fracture in the femur with a large area of subperiostel new bone 
formation. The other cases are similar. 

In all three cases there was no adequate history of trauma until the roentgen observations 
indicated the need for careful questioning of the parents. 

The roentgenologic manifestations are irregular fragmentation of one or more metaphyses 
in the tubular bones associated with new bone formation external to the shaft. 

Differential diagnosis from osteomyelitis, tuberculosis, syphilis, skeletal dystrophies, and 
metabolic diseases affecting bone is described. 

The loose attachment of periosteum in infants may be a factor in the production of sub- 
periosteal hemorrhage by trivial trauma. 

The pruper recognition of the lesions is important because of the serious prognostic implica- 


tions of erroneous diagnosis. 
N, 


A VARIATION OF DIAPHYSEAL DEVELOPMENT WHICH SIMULATES THE ROENTGEN APPEARANCE 
OF Primary NEopiasMs OF Bone. Davip H. ALLEN, Am. J. Roentgenol. 69:940-943 
(June) 1953. 


This is a report of two cases in 14-year-old boys of irregular mineralization of the posterior 
surface of the lower end of the femur. This is best seen in lateral projection and may be due 
to numerous small perforating vessels. It is important to recognize because of its similarity to 


sarcoms. Honpeson, Rochester, Minn. 


PuncraTe EprpHysEAL DyspLasiA (CHONDRODYSTROPHIA CALCIFICANS CONGENITA). LESTER 
W. Paut, Am. J. Roentgenol. 71:941-946 (June) 1954. 


Punctate epiphyseal dysplasia is a rare form of chondrodysplasia characterized by the occur- 
rence of numerous small foci of calcification in many of the cartilaginous portions of the infantile 
skeleton. These form during fetal life and subsequently decrease in size, disappearing in the 
young child. There is a familial tendency. Dwarfing of the short-limb type is often present, and 
congenital cataracts are frequently found. 

A female infant with this condition is reported. Initial examination at one month revealed 
shortening of the right lower limb, with typical calcified spots throughout the cartilaginous 
portion of the skeleton. These spots disappeared by 21 months. Ossification centers developed 
normally, except for the right femoral head and the dorsal spine. At 9 years roentgenograms 
revealed right hip dysplasia and several asymmetric dorsal vertebrae. 

The stippling does not appear to be the sole cause of the dwarfing, though they are related. 
Twelve roentgenograms are published. Hopcson, Rochester, Minn 


DIASTEMATOMYELIA. W. WAYNE SANpDs and W. K. Crark, Am. J. Roentgenol. 72:64-67 
(July) 1954. 


This is a congenital malformation in which a reduplicated spinal cord is transfixed by a bony 
or cartilaginous septum at the lower dorsal or upper lumbar level of the spine. Associated meso- 
dermal or ectodermal dysplasias, such as spina bifida occulta and pilonidal cysts, may be present. 
Symptoms are absent or nonspecific, and so the roentgenologist may be the first to make the 
diagnosis. 

*The paper is a case report of the condition discovered in a 5%-year-old girl who had an 
ataxic gait since beginning to walk. Ataxia, positive Romberg sign, and decreased deep reflexes 
in the lower limbs, with normal intracranial pressure, suggested an Arnold-Chiari malformation. 
Roentgen examination of the spine revealed lumbar scoliosis and abnormal vertebrae from D-12 
to L-5. There was a fusiform widening of the spinal canal and a transverse widening of the 
vertebral bodies. A median sagittal bony spicule extended from the body of D-12 to its lamina, 
which measured 1 cm. long and 4 mm. wide. The pedicles were widely separated and thinned. 
Myelography confirmed these findings. At surgery the bony spur was found to separate two 
halves of the cord, each covered with leptomeninges. The cord ascended 1.5 cm. after removal of 
the spur. Improvement was dramatic. 

Myelography may be necessary to make the diagnosis if the spur is cartilaginous. Surgery 
is necessary to prevent Arnold-Chiari deformity. 

Three roentgenograms are published. Rochester, Minn. 
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ABSTRACTS FROM CURRENT LITERATURE 


A Rare Case oF RACHISCHISIS WITH MULTIPLE MALFORMATIONS. PIERRE-JACQUES Ros- 
SELET, Am. J. Roentgenol. 73:235-240 (Feb.) 1955. 

This case report describes rather marked skeletal deformity in a newborn. The vertebral 
column separates in the lower dorsal area, forming a Y turned upside down. The posterior 
vertebral arches were intact to T-3, and the deficient fusion of the spinous processes continued 
down to T-12. The lumbar spine was not two spines but, rather, a single spine divided in two. 
The anomaly concerned not only the arch but the vertebral body as well. 


Hopcson, Rochester, Minn. 


CONGENITAL ABSENCE OF THE OpontoID Process. T. M. FULLENLovE, Radiology 63:72 
(July) 1954. 


Fullenlove describes a case in which a patient had sustained some trauma to the head, followed 
by pain in the neck and in the left trapezius muscle. The pain occasioned an x-ray of the cervical 
spine. This x-ray showed that no odontoid process was present. The upper margin of the second 
cervical vertebra was flattened. This is the ninth case of this anomaly recorded in the medical 
literature since 1933. 


WEILAND, Grove City, Pa. [A. M. A. Arcu. Neuror. & Psycurat.]}. 


CONGENITAL ANTERIOR DISLOCATION OF THE KNEE. RICHARD T. OpELL and Eart P. Hott 
Jr., South. M. J. 47:1056 (Nov.) 1954. 


This congenital deformity is characterized by hypoextensibility of the knee with partial or 
complete anterior displacement of the tibia on the femoral condyles. 

Six cases are reported, one of whom died a few hours after birth. This infant had arthro- 
gyposis multiplex. Details of the autopsy examination of the affected knee are reported. The 
authors emphasize the need to institute treatment during the first two and one-half months 
of the infant’s life. Of the three whose treatment was started during the first week of life, all 
now have knees of normal appearance and full range of motion. In the other two, in whom 
treatment was started when the infants were 5 to 6 months of age, the results were only fair, 


and each had to be subjected to a surgical procedure. Locam, Rochester, Mien. 


Cutaneous Diseases; Allergy 


Tue DriurNAL VARIATION OF AIR-BORNE RAGWEED POLLEN AS DETERMINED BY A CON- 
TINUOUS RECORDING PARTICLE SAMPLER AND IMPLICATIONS OF THE StTuDY. RONALD 
DELAINE SMITH and RoLanp Rooks, J. Allergy 25:36 (Jan.) 1954. 


The study was done in Iowa City, Aug. 7 through Sept. 20, 1952. 

A continuous recording particle sampler was placed on the Medical Arts Building, 75 ft. 
above the ground. The location was free of obstruction to lateral currents from any direction. 
It was quite a distance from any known ragweed source. 

The peak incidence of ragweed pollen on a seasonal basis is reached in the hour 11 to 12 a. m., 
when it is 22.8% of the amount collected during a 24-hour period. 

On a seasonal basis, 86% of the pollen was collected during the month of August; 21% 
was collected in the hour from 10 to 11 a. m. and 67% from 9 a. m. to 1:00 p. m. 

On a diurnal basis, 47% of the pollen collected occurred in the period from 6:00 a. m. to 
12 noon; 43.6%, from noon to 6:00 p. m.; 5.8%, from 6:00 p. m. to 12 midnight, and 3.6%, 
from 12 midnight to 6: 00 a. m. 

It is believed that these readings reflect in part the importance of humidity in determining 
the settling rate of pollen. Under experimental conditions the settling rate of pollen is increased 
with an increase in humidity. 

The changes in temperature of the earth’s surface also play a part in the serial transmission 
of ragweed pollen. 

The authors describe an inexpensive means of producing a pollen refuge, for hay fever 
sufferers, with the use of an exhaust fan and suitable air filters placed in certain windows in 
the house. Hoyer, Cincinnati. 
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Orat HyprocortTIsoNE THERAPY IN BrRoNCHIAL AsTHMA AND Hay Fever. EMANUEL 
Scuwartz, J. Allergy 25:112 (March) 1954. 


Oral hydrocortisone was used in treating 39 patients with bronchial asthma and 10 patients 
with hay fever. 
The initial daily dose was 80 mg., divided into four doses. This was reduced to the maintenance 
dose of 40 to 60 mg. daily. 
Excellent relief was obtained in 20 of the 39 patients with bronchial asthma; 5 had marked 
relief ; 9, moderate relief, and 1, slight relief. Four failed to respond. 
Of the 10 ragweed patients, 7 obtained excellent relief; 2, marked relief, and 1, moderate 
relief, 
Therapy was discontinued in two patients because of side-effects ; headache in one patient and 


sweating, tachycardia, and dizziness in another. 


ANAPHYLAXIS DuE To TopicaL PENICILLIN. EUGENE S. CARTER Jr. and Crype B. Cope, 
J. Allergy 25:270 (May) 1954. 


A practical nurse applied an ophthalmic penicillin ointment to her eye because of slight 
burning and redness. Within a few seconds there was an offensive taste in her mouth. This was 
followed rapidly by shortness of breath, a flushed appearance, cramping lower abdominal pain, 
and the passage of flatus and a large watery stool. There were asthmatic wheezes throughout 
both lung fields. Blood pressure was 70/50 mm. Hg. Within 10 minutes of the onset of the reac- 
tion she received 0.5 ml. of 1: 1000 aqueous epinephrine subcutaneously, 64 mg. of phenobarbital 
(Luminal), 0.4 mg. of atropine sulfate, and 100 mg. of tripelennamine (Pyribenzamine). She 
responded satisfactorily to the treatment. 

The patient had received 4,800,000 units of penicillin intramuscularly in July, 1946. In 
February, 1953, she was given an injection of pencillin. She had tightness in the chest and 
wheezes during the night following the injection. Two days later there was a rash diagnosed as 
measles, although there were no other signs of that disease. The reaction to the topical penicillin 
occurred in May, 1953. 

A case of this kind indicates the need of care in using penicillin where there is a history of a 


j s a . . 
previous reaction to its use Hoyer, Cincinnati. 


TYROSINE IN THE ALLERGIC STATE. CHARLES E. ConNER, Northwest. Med. 53:353 (April) 
1954. 


The author reports a clinical study of a new antiallergic compound—a combination of tyrosine, 
pyridoxine hydrochloride, and nicotinamide. 

One hundred fifty-eight cases of allergic disorders were treated, with definite improvement 
noted in 82%. The drug deserves further trial because of its nontoxicity and extreme promise 


in allergic states, particularly in pediatric practice. Docter, Seattle. 


PRIMARY FLUORESCENCE OF ERYTHROCYTES IN PORPHYRIN DERMATOSIS. WILHELM KOsE- 
now, Med. Klin. 49:1099 (July 9) 1954. 


A girl 12% years of age responded to sunlight with skin manifestations. This was first noted 
at the age of 8% years. The urine did not darken on exposure to light; neither did it present any 
red fluorescence. But under filtered blue light erythroyctes in great numbers, about 10%, were 
red fluorescent. While not specific, this fluorescence indicates a photodermatosis due to disturbed 
porphyrin metabolism. Protoporphyrin and coproporphyrin could be identified in the urine in 
small amounts. From the erythrocytes protoporphyrin could be extracted. Whether other por- 


phyrins were present was not decided. Asssunc, Rochester, Minn. 
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Guide to Standards for Resident Camps for Crippled Children. By Eveline E. Jacobs. 
Price, $1.50. Pp. 29, with 8 illustrations. The National Society for Crippled Children, 
11 S. LaSalle St., Chicago 3, 1954. 


This guide to standards for resident camps for orthopedically crippled children was com- 
piled by Mrs. E. E. Jacobs. The objective of camping, as stated in the introduction, “is to 
provide opportunities for recreation and socialization, outdoor living and experiences, stimulation 
of wider interests, and the development of a sense of personal worth.” Such an opportunity is 
especially important for a handicapped child. However, the author wisely stresses that, if a 
child’s physical disability or lack of emotional adjustment do not prevent it, he should attend a 
regular camp with nonhandicapped children. 

The guide is in outline form and is divided into seven chapters. Each chapter deals with an 
important aspect of a camp. The first chapter is on the physical plant and equipment. It gives 
advice on how to pick a camp site, the layout and architecture. Other chapters deal with 
admissions, policies, health and sanitation, safety, administration, program, and personnel. 
Subjects of broad scope as well as details are discussed. The presentation is clear and concise. 
One may take exception to requiring the physician examining camp personnel to certify freedom 
from evidence of amebic dysentery, diphtheria, septic sore throat ,tuberculosis, typhoid fever, 
veneral disease, or communicable disease. One may also question the necessity for immunization 
of camp personnel against pertussis and diphtheria. With minor exceptions, the advice given is 
good, and the standards should be met by a camp for handicapped children. 


Mayo Clinic Diet Manual. Edition 2. By the Committee on Dietetics of the Mayo Clinic. 
Price, $5.50. Pp. 247. W. B. Saunders Company, 2i8 W. Washington Sq., Philadelphia 5, 
1954. 


This is the first revision of the “Mayo Clinic Diet Manual.” Diets for every type of problem 
are included. The basic pattern of the manual is to summarize a specific diet in terms of protein, 
carbohydrate, fat, calories, minerals, and vitamins. Following this outline, the diet appears in 
detail, listing specific foods to be used for each meal, as well as for interval feedings when neces- 
sary. The section on diabetes briefly describes methods for calculating caloric requirements for 
adults and children and lists tables for the quantitative diet prescription. 

Weight-reduction diets are presented in detail, and methods for predicting weight loss over 
a given period of time are described. 

A useful appendix includes many tables to which one may refer for information concerning 
caloric values of specific foods, vitamin content, mineral content, height and weight tables, and 
other facts pertinent to the field of nutrition. 

This volume is certainly a useful reference for the practicing physician, as it provides a 
ready answer for many patients’ questions. It is an essential book for any dietician’s library. 


The Conception oi Disease: Its History, Its Version and Its Nature. By Walther Riese. 
Price, $3.75. Pp. 120. Philosophical Library, Inc., 15 E. 40th St., New York 16, 1953. 


This book represents a scholarly presentation of man’s concepts of disease from the Stoic 
down to the present time. 

The Stoic denial of tragedy as being able to injure his soul, the Platonic cosmological con- 
cept, the Hippocratic historical conception, the Galenic physiological concept, and on through 
history, each stage of civilization has its own concept of disease. 

The more modern thought is directed to the anatomical concept, as anticipated by Vesalius. 
Then follow discussions of etiologic, social, psychologic, ontologic, biographic, and metaphysic 
concepts. These concepts do not represent a progressive line of human thought, but various 
concepts overlap, are lost, or recur. 

This is a very interesting volume and should be read by those interested in the philosophical 
aspects of medicine. 
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The Child, His Parents and the Physician. By Hale F. Shirley, M.D. Price, $3.75. Pp. 159, 
with 20 illustrations. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Springfield, 
Ill., 1954. 


This book gives a well-written and easily read definition of the basic concepts of emotional 
growth and social development of the preschool child. 

Chapter 2, on emotional needs of the child, is especially clear and concise. The sketches and 
diagrams illustrating the written material give evidence of the deep insight and sly humor 
which must be part of this author’s personality. 

This book will serve the excellent function of initiating the novice and reassuring the general 
pediatrician or general practitioner. 

The book is characterized by this quotation, “The goal which parents and teachers should 
have for their children is to help each child become the kind of person which his own 
potentialities properly directed make possible.” 


Standard Values in Nutrition and Metabolism. Edited by Errett C. Albritton. Price, not 
given. Pp. 380. Wright Air Development Center, Wright-Patterson Air Force Base, Ohio, 
1953. 


This book is essentially a most exhaustive treatise consisting almost entirely of tables which 
give the elements of the various nutrients in many different situations. 
The book is most comprehensive and should be an excellent reference for this subject. 


Johnny Goes to the Hospital. By Joseph Abbott Sever, Price, $1.50. Pp. 32, with 32 illustra- 
tions. Houghton Mifflin Company, 2 Park St., Boston 7, 1954. 


This is another of the recent books designed to help prepare children for elective hospitaliza- 
tion. Its portrayal of the routine hospital day is accurate and well done. By reading the story 
to young children before admission, some of the psychological trauma may be reduced. 


Handbook for Diabetic Children. By Fischer and Horstmann. Price, not given. Pp. 64. 
International Medical Book Corp., 381 4th Ave., New York 16, 1954. 


This is the first really comprehensive instruction book for children that the reviewer has 
seen. It is written clearly and succinctly. The description of insulin reactions and diabetic 
acidosis and coma are particularly clear. There is excellent advice on travel. 

The usual sample diets and diabetic cooking are in the back of the book. This book should 
be in the possession of the parents of every diabetic child. 


The Nursing Mother: A Guide to Successful Breast Feeding. By Frank Howard 
Richardson. Price, $2.95. Pp. 204, with 8 illustrations. Prentice-Hall, Inc., 70 5th Ave., 
New York 11, 1953. 


This modern book fills a growing need, as America swings back to breast feeding. An English 
monograph on this subject written a few years ago is now out of print, probably because it’s 
frank earthiness was too critical of the physician’s lack of knowledge of breast feeding. This 
book is definitely written for mothers. It is technically accurate and is decisive only by right of 
wisdom from years of experience. After a brilliant introduction by Dr. Clifford G. Grulee, the 
author proves that even city women can nurse. The advantages from breast feeding are then 
accurately appraised. The mother is told how to nurse in detail. The father also is told what he 
can do. Photographs illustrate several comfortable positions in nursing. This book is excellent 
for mothers, and this reviewer intends to loan copies to expectant and nursing mothers. 


Resuscitation of the Newborn. By Joseph D. Russ, M.D. Price, $2.50. Pp. 55, with no 
illustrations. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Springfield, IIl., 
1953. 


This is a short monograph in which the author defines asphyxia of the newborn, stresses its 
importance as a delivery-room emergency, classifies and discusses the chief etiologic factors, 
and outlines the principles of resuscitation. 

Nothing new is presented, some questionable and poorly substantiated statements are made, 
and there will be understandable disagreement with some of the author’s rarther arbitrary 
statements about treatment. Also, it is not particularly well written. Nevertheless, the booklet 
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has real merit, chiefly because the author’s enthusiasm and earnestness are contagious and 
should inspire those who read it to greater zeal and interest in this serious problem. It is a 
subject that is in great need of study and clarification, and this monograph is a creditable attempt 
at such clarification. 


Epileptic Cramp Attack as a Psychosomatic Reaction (A Psychobiological Study). 
By R. Gordin. Price, 20 Danish kroner. Pp. 167. Ejnar Munksgaards Forlag, N¢grregade 6, 
Copenhagen, 1953. 


The author presents the epileptic cramp attack as a psychosomatic manifestation through 
psychobiological analysis of 22 patients suffering from these attacks. His conclusions are that 
these attacks, with their rhythmic and extreme motor activity, must be understood as a psycho- 
somatic reaction and as one total and maximal animal or physical self assertion. 

The author presents these in a very readable form and has presented a bibliography of 
reviewed literature. However, there is a paucity of both neurological aspects, including electro- 
encephalography and cortical localization, as well as psychiatric considerations which might con- 
tribute to a better understanding of this problem. 


Psychoneurotic Art: Its Function in Psychotherapy. By Margaret Naumberg. Price, 
$6.75. Pp. 148. Grune & Stratton, Inc., 381 4th Ave., New York 16, 1953. 


This small volume describes the role of artistic productions of a patient in the psycho- 
therapeutic process. The drawings are well reproduced, although some suffer from lack of color 
reproduction. 

The text describes the progressive relief of the patient (a young adult woman) from her 
psychoneurotic symptoms during therapy, as this is portrayed in her drawings. The correlation of 
her therapeutic progress by Rorschach testing on three occasions supported the therapist’s 
impression that improvement had occurred. This type of correlation might be explored more 
frequentl:, as evidence of psychotherapeutic gain. A final chapter reviewing the history and 
development of art in therapy adds to the usefulness of the book. 

Although this volume is well-prepared and represents a significant exploration in psycho- 
therapy, its reliance on symbolic interpretations and technical language limits its value to those 
engaged in psychotherapy. Therefore, it is not recommended for a general pediatric audience. 


Linda Goes to the Hospital. By Nancy Dudley. Price, $2. Pp. 48, with 28 illustrations. 
Coward-McCann, Inc., 210 Madison Ave., New York 16, 1953. 


This little book is designed to help parents prepare their child for hospitalization. It tells the 
story of a little girl who goes to the hospital and of her experiences there. The story is well done 
and includes most of the experiences a child undergoes in the hospital. Where elective surgery is 
contemplated, the story will be of value to parents who want to ease the shock of hospitalization. 


The Psychosomatic Concept in Psychoanalysis. Edited by Felix Deutsch, M.D. Price, 
$4. Pp. 182, International Universities Press, Inc., 227 W. 13th St., New York 11, 1953. 


This monograph is a symposium on psychosomatic medicine presented by five lectures which 
cover the current trends of this concept. They are as follows: Genetic and Dynamic Psycho- 
physiological Determinants of Pathphysiological Processes, by Sidney Margolin; Current Trends 
of Psychosomatic Research, by Roy R. Grinker; Problem of Specificity in Psychosomatic 
Process, by Lawrence S. Kubie; Genesis of Psychosomatic Symptoms in Infancy, by Margaret 
W. Gerard, and Problems of Therapy, by M. Ralph Kaufman. These papers are discussed by 
nine psychoanalists under the auspices of the Boston Psychoanalytic Society and Institute. 

The views expressed by these papers and discussions make very interesting reading. The 
book is well oriented and helpful. Their views imply that the treatment of a psychosomatic ill- 
ness should restore the equilibrium at the infantile roots. Hence, psychoanalysis, or a therapy 
based on analytic principles, seems to be the treatment of choice for psychosomatic disorders. 


Respiratory Diseases and Allergy: New Method of Approach. By Josef S. Smul. 
Price, $2.75. Pp. 80. Medical Library Co., 232 E. 15th St., New York 3, 1953. 
This small book serves no purpose other than to add another term, “respirallergy,” to an 
already perplexing symptom-complex. The author fails in his objective to either simplify or 
clarify the etiology, diagnosis, or treatment of respiratory illness. There is nothing new in his 


769 


te 
| 
‘ 
~ 
= 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


approach to the allergic problem in that elimination diets, skin testing, and eosinophile smears are 
fairly common knowledge. The latter technique has been all but discarded as proof of allergy, 
except by the more enthusiastic “workers” in this field. There are many diagnostic procedures 
which might have been included to support the allergic concept. 

The second and third sections of the text, dealing with nonallergic diseases of the respiratory 
tract, and even the author still finds some, are briefly and inadequately reviewed. 
The book is nicely bound in a gold cover and the author’s style of writing is easily read. 


Review of Physiological Chemistry. Edition 4. By Harold A. Harper. Price, $4. Pp. 328, 
with 28 tables and 17 figures. Lange Medical Publications, University Medical Publishers, 
Box 1215, Los Altos, Calif., 1953. 


This is the fourth edition of this book, which has been completely revised and brought up to 
date. It is intended as a supplement to the standard texts in biochemistry and as a companion 
volume for the student in such courses. 

The present edition has revised the coverage of such topics as plasma-proteins, vitamins, liver 
functions, and the hormones. This makes an excellent compact volume for the student or 
research worker and is a valuable addition to such works. 


Anatoxins and Anatoxic Immunizations—Diphtheria and Tetanus Immunizations: 
Results of Thirty Years’ Application in the World. By G. Ramon. Price, not given. 
Pp. 48, with 5 illustrations. Toulouse Impremerie Regionale, 59 rue Bayard, Paris, 1953. 


This booklet is a review of the development of the anatoxins of diphtheria and tetanus by their 
discoverer, G. Ramon. It is these anatoxins, now called toxoids, that are used throughout the 
world today. Their use has practically eliminated diphtheria and tetanus in immunized peoples. 

The author begins his review with the discovery of diphtheria toxin by Emile Roux, in 1888, 
and proceeds through the development of diphtheria antitoxin and the toxin-antitoxin mixture. 
His own work on diphtheria and tetanus toxoids is summarized, as well as the effects of 
immunization with these products on the morbidity and mortality of diphtheria and tetanus 
since their use in 1923. It is a short factual history. 

The material comprising this booklet was given before the sixth International Congress for 
Microbiology, Rome (Sept. 6 to 12, 1953) by G. Ramon. It was dedicated to the memory of 
Emile Roux, in commemoration of the hundredth anniversary of his birthday. 


Diabetic Care in Pictures: Simplified Statements with Illustrations Prepared for the 
Use of the Patient. Edition 20. By Helen Rosenthal, B.S., and Joseph Rosenthal, M.D. 
Price, $3. Pp. 164, with 128 illustrations. J. P. Lippincott Company, 227-231 S. 6th St., 
Philadelphia 5, 1954. 

This book for the patient is written simply, so it can be readily understood. The printing is 
excellent, and details about normal and diabetic diets, including illustrations of food exchanges, 
are excellent. 

The historical pictures of the discovery of insulin, together with the different types of insulin 
and the method of administering it, are effectively illustrated. Tests for sugar and ketone bodies 
are equally well demonstrated. Finally, there is a section on hygiene presented with pictures in 
a very excellent manner. 


Psychoanalytic Study of the Child. Vol. 7. Edited by Ruth S. Eissler, M.D., and others. 
Price, $7.50. Pp. 412, with 17 illustrations. International Universities Press, Inc., 227 West ’ 
13th St., New York 11, 1953. 


This is Volume 7 of this well-known annual and is almost exclusively devoted to the problems 
of child analysis. The groups of topics are as follows: Problems of Early Development, 3 papers; 
Psychosexual Development, 3 papers; Development of the Ego and Some of Its Functions, 4 
papers; Ego Pathology, 6 papers; Clinical Problems, 3 papers, and Applied Psychoanalysis, 
3 papers. 

All of these articles are interesting and represent advances in psychoanalytical thought and 
practice. The papers are original, and the survey of childhood psychiatry should be useful and of 
value to all of those to whom the subject is of initial interest. 
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No Nightmare of Fear 


no pain, no memory... for your pediatric patient 
never sees the operating room. With PreNnTorHaAL 
Sodium administered rectally, he goes to sleep in his 
own bed, wakes there afterward. In its many other 
uses—asanadjunct to general anesthesia, assole agent 
in minor procedures—Rectal Penrotua. affords 


a simple, painless, always humane é a tt 
method of quieting frightened children. 


PENTOTHAL Sodium 
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(Thiopental Sodium, Abbott) 
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A NEW 


® PARENTS’ PRIVILEGE 


SERIES IN 


Titles in the new series ~ 


for parents of young children 
-school and early 


of pre 


for children in g 


® FIND 
for 


® LEARNING 


rades 4, 5, and6 


ING YOURSELF } 


EDUCATION 


school age 


© A STORY ABOUT YOU 


boys and girls of “© 
approximately junior high 


school age 


ABOUT LOVE 
for young people 


of both sexes (about 16 to 


FACTS AR 


responsi 
or you 
a need for 


PRICES 


EN’T ENOUGH 


20 years of age) a: 


for adults who have any “<S.0%5 


bility for children 


th that may create 


an understanding 


Quantity Discount Price 
1 — 
10 10 4.50 
95 30 8.75 
50 40 15.00 
100 50 25.00 
1000 60 200.00 


Set of 5 titles, $2.25. 
Discounts apply to sets. 


Distributed By 


AMA SE 


RVICES 


‘Box No. 8610A 


Chicago 


77, Ml. 


of sex education ; 


ORDER BLANK 


(no stamps) for the following pamphletts): 
Quantity 


Enclosed is $ 
Title 
1. PARENTS’ PRIVILEGE 
2. A STORY ABOUT YOU 
3. FINDING YOURSELF 
4. LEARNING ABOUT LOVE 
5. FACTS AREN’T ENOUGH 
Complete set of five 


Please send pamphlet(s) to: 
(Please Print) 


Name 
Street 
City 
Zone 


State. 
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MALT SOUP 


A gentle laxative modifier of milk. One or two table- 
spoonfuls in the day's formula—or in water for breast 
fed babies—produce a marked change in the stool. 

SAVES DOCTOR’S TIME, TOO! 
*Specially processed non-diastatic Fewer phone calls from anxious mothers. Malt Soup 
malt extract neutralized with po- Extract is merely added to the formula. Prompt results. 
tassium carbonate. In 8 oz. and 16 Easy for mother to prepare and administer. Does not 
oz. bottles. upset the baby. 


BORCHERDT MALT EXTRACT CO. 
Send for Samples 
ead Liidrature 217 N. Wolcott Ave. 9 Chicago 12, Ill. 


THUMBSUCKING 


since infancy caused this 4 year old's malocclusion. 


THUM broke the habit and teeth returned 


x J a to normal position in 9 months. 


TRADE MARK 


Get Thum at your druggist or surgical dealer. Pre- 
scribed by physicians for over 20 years. 
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=> One third of the infants who died 
in New York City in 1950 before or 
within one month after birth died be- 
cause of shortcomings in their care 
or for lack of the best possible care. 


dpe The national perinatal death rate 
has remained almost stationary in re- 
cent years despite a reduction in the 
death rate of children under a year. 
If these facts concern 


you, read: 


Perinatal Mortality 


in New York City 


RESPONSIBLE FACTORS 


A Study of 955 Deaths by the Subcommit- 
tee on Neonatal Mortality, Committee on 
Public Health Relations, The New York 
Academy of Medicine 


The data of this study are exam- 
ined in respect to intercurrent 
disease and complications of preg- 
nancy; the amount of medical care 
before and after delivery; the qual- 
ity of medical care in delivery; and 
negligence or ill-judged actions by 
the family. 


The study — with its implications 
for the improvement of these fac- 
tors—is of importance to all physi- 
cians and institutions, the country 
over, who are concerned with the 
newborn. 112 pages, 67 tables. 


Published June 6 — Price $2.50 


A COMMONWEALTH FUND BOOK 


At your bookstore, or 


HARVARD 
UNIVERSITY PRESS 


Cambridge 38, Massachusetts 


PRESCRIPTION SERVICE FOR 
ALLERGIC DISEASES 


Allergenic Extracts, Diagnostic and Therapeutic 


Devoted exclusively to the manufacture of 
pollen, fungus, epidermal, food, dust, and 
miscelianeous allergenic extracts for the 
diagnosis and treatment of allergic con- 
ditions. 

A pollen check list for your state and other 


literature sent on request. 


U. S. Government License No. 103 
since 1929 


ALLERGY LABORATORIES, INC. 
Pasteur Medical Building 1111 N. Lee Ave. 
Oklahoma City 1, Oklahoma 


NON-TIPPING WALKER 
FOR THE 
HANDICAPPED INFANT 


Solidly Aids 
Welded Children 
Balance Ring Between 
and 
Adjustable 


Saddle Seat 


Adjustable 
in Height 


To Buy Invalex Sickroom and 
Invalid Equipment 
Produces a Satisfied User 


See Your Local Dealer or Write Us for Details 


SALES CO., INC. 


741 W. Seventeenth St. Long Beach 13. California 


| 
| 
Pioneers First 
Inthe Inthe 
Man Invalid 
Invalid|Walkers Sick Room Field 
of 
Yrs. 
Yrs. 
<p INVALEX 
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Z cases refractory to TRIDIONE theropy. 
PHENURONE™ 
Spilepsy, oranda mal and mixed — 
Often successful where all 
-fit your anticonvulsant therapy to the specific seizure t es. 
ure type 
GEMONIL 
Effective in disorders symptomatic of 


common problems 


in 


healthful living 


HOW YOU CAN JUDGE A RESTAURANT 

by Lawrence McCracken 

4 pages, 10 cents 
A list and discussion of sixteen criteria for a sanitary 
restaurant .. learn to recognize certain tell-tale signs 
which indicate whether owners and employees are 
adequately trained 


THE WEATHER AND YOUR HEALTH 

by W. A. Sommerfield 

12 pages, 15 cents 
Humidity and bacterial growth . . air motion . . 
pressure . . odors . . cool dry air 


LET'S BANISH RABIES 

by Paul de Kruif 

4 pages, 10 cents 
How contracted . . incubation period . . danger signs 
in dogs . . prevention 


order now 


THE COMMUNITY SWIMMING POOL 
by William O. Wetmore 
8 pages, 15 cents 
Life guard requirements . . sanita- 
tion and purification . . skin diseases 
. chlorine . . filters 


AIR CONDITIONING 

by Rowena Gailey 

8 pages, 15 cents 
Year around functions . . kinds of 
air conditioners . . industry 


ROADS TO RELAXATION 

by Joseph L. Fetterman 

4 pages, 10 cents 
Tips for “letting loose” . . how to 
avoid getting tied-up in knots 


I enclose $...... for the number of pamphlets I have indicated below. 


—— HOW YOU CAN JUDGE A RESTAURANT, 10 CENTS 
—— THE WEATHER AND YOUR HEALTH, 15 CENTS 


——LET'S BANISH RABIES, 10 CENTS 


——THE COMMUNITY SWIMMING POOL, 15 CENTS 
——AIR CONDITIONING, 15 CENTS 
——ROADS TO RELAXATION, 10 CENTS 


NAME 


STREET 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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WB he Best Tasting Aspitin you can presotibe 
Wahe Flavor Remaing Stable down to the last tablet; 


We Bottle of 24 tablets (2 gts. each) 


Fe will be pleased to send samples on request 
THE BAYER CUMPANY DIVISION of Sterling Drug Inc., 1450 Broadway, New York 18,N.Y. 
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UNSURPASSED 


HYPOALLERGENIC 


SOYA FORMULA 


MILK-FREE | 


FOR INFANT S 


. . . due to exclusive formulation and dramatic new processing 

methods 

e pleasant, bland flavor ...no “‘burned or raw bean” taste 
color is light, appetizing, ““formula-like.” 


@ exceptionally well tolerated . . . stools satisfactory . . . does 
not cause diarrhea or other gastrointestinal disturbances 
.-- babies take feedings well. 


® easy to prepare—1 part Liquid Sobee to 1 part water for a 
formula supplying 20 calories per fluid ounce. 


e Liquid Sobee® is a well balanced formula, not a mere “‘soy- 
bean milk” . . . caloric distribution based on authoritative 
recommendations for infant formulas...no added car- 
bohydrate needed. 

@ new processing methods prevent usual destruction of amino 
acids and important B vitamins . . . Liquid Sobee supplies 
4.8 mg, of iron per quart of normal dilution. 


The important first step in management of infant food sensitiv- 
ities is Liquid Sobee. Because milk is the most common 
offender, !:?.3.4 many physicians start infants on Liquid Sobee 
at the slightest suspicion of food allergy. 


Available in 15% fl. oz. cans 


(1) Butler, A. M., and Wolman, |. J.: Quart. Rev. Pediat. 9: 63, 1954. 
(2) Moore, |. H.: Journal-Lancet 74: 80, 1954. (3) Collins-Williams, C.: \ 
J. Pediat. 45: 337, 1954. (4) Clein, N. W.: Ann. Allergy 9: 195, 1951. 


LIQUID SOBEE 
MEAD JOHNSON & COMPANY + EVANSVILLE, INDIANA, RM EAD) 
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unsurpassed 
pediatric 
antihistamine 


Pyribenzamine Elixir 


A palatable, spice-flavored antihistamine, Pyribenzamine 
Elixir offers highly effective therapy in a broad range of 
allergies. Dosage can be readily adjusted to any age, 

any individual requirement. Prescribe this well-accepted 
medication alone or as a therapeutic vehicle. Each 4-ml. 
teaspoonful contains 30 mg. Pyribenzamine citrate. 


Pyribenzamine® citrate (tripelennamine 
citrate CIBA) 


CIBA 


2/2097 SUMMIT, N. J. 
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ESSENTIAL TO PEDIATRIC NUTRITION 


® 


a mixed liquid carbohydrate 


containing dextrose, maltose and dextrins. Each constituent has a different 
rate of assimilation, assuring spaced absorption, and preventing excessive 
fermentation, diarrhea and colic. Cartose is rapidly soluble in all milk 
formulas; does not form gummy, clogging particles. Supplied in bottles of 
one pint (1 tablespoon = 60 calories). 


is pure, synthetic vitamin D, (calciferol). 


Drisdol in Propylene Glycol (tasteless, odorless, colorless and nonallergenic) 
disperses readily in milk, fruit juice, and other liquids — without floating or 
forming an adherent film — and mixes easily with solid food. 

The average daily dose in milk of 2 drops for infants and from 4 to 6 drops 
for older children makes Drisdol highly economical. In bottles of 5 cc., 

10 cc. and 50 cc., with special dropper (250 units of vitamin D per drop). 


Also available: 
Drisdol with Synthetic Vitamin A Dispersible 


Each drop provides 
1250 units of vitamin 
A and 250 units 
of vitamin D,. No 
“fishy” taste or odor. 
In bottles of 10 cc. 
and 50 cc. with spe- 

cial dropper. 
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